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ABSTRACT 
The obJective of this study was to aevelop the resources and 
costs associated with two model field nurseries differentiated by 
size, including the delineation of representative production systems 
for field-grown nursery products. Calculations were based on 1985 
prices. One plant species from each of the five ael1neated eysLeme 
was chosen as representative of the group for specific production 
analysis. Total production costs per salable "3 & B" plant by species 
in the 50 acre nursery were $17.47 for slow growing evergreens 
<Taxus1, 512.52 £or rapid growing evergreens lJuniperus>, s12.oo for 
ciec1cuo11s shrubs <Viburnum>, 554.58 for shade trees <Acer rubrum,, and 
S37.22 for ornamenta~ trees <Malus) and averagea 520.40 for a1~ 
species. For the 200 acre nursery, comparable figures were $9.39 for 
slow growing evergreens <Taxus), S7.u7 for rapia growing evergreens 
tJuniperus>, $7.06 for deciduous shrubs <Viburnum>, $35.61 for shade 
trees <Acer rubrum>, S24.73 for ornamental trees lMalus> and averaged 
512.43 £or all groups. Fixed costs for all plant groups accoun~ed for 
a greater proportion 0£ total costs in the 50 acre nursery than in the 
200 acre nursery, averaging 55% in the small nursery and 39% in the 
large. This is attriouted to more ef~1c1enL use of nuildings. 
machinery and equipment in the large nursery. Cost differences among 
species were caused primarily by space requirements, ~ength o± the 
production cycle. cost 0£ liners, and harvest labor requirements. 
KEY ~OROS: Field Nursery Production, proaucLion systems, size of 
nursery, nursery crop budgets, plant groups, costs 
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Costs 0% Estaolishing ana Operating ~ieid Nurseries 
Differentiated by Size of Firm and Species of ~1ant 
in USDA Plant Harainess Zones 5 ana 6 
by Reed D. Taylor, Harold H. Kneen. Elton M. Smith. 
David E. Hahn, Stanley Uchida 
INTRODUCTION 
To maKe more informed decisions as to whetner to enter, 
leave, or expand field production, nurserymen require production, 
aarKeting and financial in£ormation. In this paper, cost mode~s 
for production of crops representing five categories of field-
grown production schemes and two sizes 0£ nurseries 1n USDA Plant 
Hardiness Zones Five and Six <Fig. 1> are developed. Physical 
coefficients are included so the iniormation can be readily 
updated and so individual nurserymen can use the models as 
stanaards against which to compare tneir own operations or 
planned operations. Information derived should provide a basis 
for aecision-maKing for those evaluating the profitability of 
establishing a new field nursery, expanding an existing field 
nursery or shifting from field production to container 
production. 
Nurserymen throughout the united States nave been gradually 
shifting from field to container production for many species of 
plants (12). Large companies ana many indiviaua~ nurserymen who 
traditionally have produced £ield-grown stocK have d1versif iea 
operations by sni£ting part of their proauction to container-
2 
grown plants. Containers allow greater flexibility in production 
and marketing and at least in some cases are less expensive than 
field production <12>. un the other nano, risk is reduced when 
plans are grown in the field. Field grown plants have greater 
buffering against variations in moisture, nutrients, and 
temperature. Field grown plants will often survive with little 
damage conditions that would either kill or severely damage 
container grown plants unless they are overwintered. It is also 
easier to "hold-over" field grown plants when mar Ket condi t.i.ons 
are not favorable. Field production continues to produce the 
aaJority of plants grown for ~ne ianascape. Changes and 
competition in the industry make it imperative that nurserymen 
systematically determine production costs. 
Cost models have recently been developed for several 
species of plants in the Southern and North Central regions of 
the U.S. <2,3,4,5,6,7,9,10,11,12,13,14> Most of these models, 
while providing excellent information for individual species, aid 
not attempt to develop comprehensive models for complete nursery 
operations. Taylor, et al., developed a comprehensive moael 
applicable to Plant Hardiness Zone 6 for container-grown crops 
representing i1ve categories of" container-grown proauction 
schemes and two sizes of nurseries <14>. Badenhop and Phillips 
(2> developed a sim1l1ar study for field-grown crops in USDA 
Plant Hardiness Zones 7 and 8 representing five categories of 
field-grown production schemes and two sizes of nurseries. 
Procedures and data developed by the two earlier comprehensive 
... 
studies have proven useful and complementary t.o this stuay. 
OBJECTIVES 
The general ob)ective of this study was to develop tne 
resources ana costs associated with two model nurseries 
differentiated by size, including the delineation of 
representative field production sys~ems. 
were to: 
Specific obJectives 
1. Model a series 0£ production systems that would 
accomodate a ma]ority of the plant species being f 1elci-
grown in USDA Plant Harainess Zones 5 and 6. 
2. Analyze the important species of plants commonly grown 
in the field in USDA Plant Hardiness Zones 5 and b, ana 
assign each of them to one of the designated groups baaed 
on similarities of growing and proauction requirements. 
3. Choose one species from each group as representative of 
the group £or detailed cost analysis. 
4. Design physical facilities including land areas, lana 
improvements, irrigation systems, ouilaings, machine and 
equipment components, for two sizes of commercial f ieia 
nurseries based on tne moaei proauction systems. 
MATERIALS AND METHODS 
In the study, two model firms were syn~hesizea using the 
conceptual framework of economic engineering wherein the "best 
proven practice" was inc1uaed in eacn model. They were 
synthesized basea on tne North Central region. Ii speci£ic items 
were required li.e. depth of the well>, coe££icients were based 
on the Columbus, Ohio area. The complete moael included 
developing an appropriate production cycle: schematic drawings of 
the pnysical layout, including buildings ana irrigation system; 
lists of equipment and other items; a complete ~equence by month 
and year of nursery operational steps beginning with iand 
preparation and ending w1tn loading the finished product for 
wholesale distribution; and budgets for fixed ana variable costs 
(12). 
Jata ±or tnis study were obtained £rom wholesale nurseries 
and nursery suppliers in the North Central region during the iate 
Autumn and Winter of 1984 and the Spring of 1~85. Price 
quotations obtained were for the 1985 production season. The 
basic goals in synthesizing the production facilities <see 
Figures 2 thru 5> were to minimize labor expenses, £low and 
aovement of plant material and equipment, maximize the number of 
salable plants and allow future expansion. 
The model small nursery consisted of 50 acres of which 40 
acres was growing space and 10 acres production facilities, 
holding area, field bed area and roads. Tne large nursery was 
200 acres in size with 170 acres being growing space and 30 acres 
production facilities, holding area, fiela bed area and roads. 
Initial analysis for the small nursery showed that equipment 
needed £or a modern nursery coula support a much larger 
operation. It was ascertained that it would take a nursery of at I 
I 
I 
! 
• 
5 
least 200 acres to use modern facilities and equipment in an 
economically eff1c1ent manner. 
Physical Plant and Equipment 
Assumptions 
Assumptions about the physical facilities and equipment can 
greatly affect its cost and thereby cost per salable plant. The 
authors included all items a nursery would typically require, 
thus the physical plant is probably more elaborate than many 
nurserymen would require. 
reduce items as required. 
A nurseryman can easily eliminate or 
However, it would require substantial 
effort to do the analysis on his own if they were not included. 
Some specific assumptions that add substantially to a "stripped 
down" facility are as follows: 
Scale of Nursery Operation. It was assumed that each model 
nursery would be self sufficient except for tree "lining-out" 
stock. Many field nurseries would also have container grown 
plants with buildings, machinery and equipment being shared 
between operations. Shared facilities would s1gn1£icantly reduce 
costs associated with field operations. Field nurseries, 
especially small units <i.e. the 50 acre operation> may have tne 
opportunity of renting both land and equipment, thus reoucing 
capital investment. 
Site. Land modification costs could be reduced i£ the 
nursery were located on gravelly or sandy soil with gooa natural 
drainage. Locating near an opern water source could reduce or 
el1m1nate the need for a well. 
Expansion. Expansion was provided for, especially for the 
50 acre nursery. It became obvious very quickly in the analysis 
~hat buildings. machinery and equipment needed for an efficient 
operation in the 50 acre nursery were adequate for a much ~arger 
syst.em. A significant stumbling block to expansion, if JUSt an 
6deouate system were provided, would be in the irr1gat1on 
components. For this reason, a iarger irrigation pump, larger 
well casing diameter, larger in-ground water mains, and a more 
powerful traveler irrigation gun was proviaed than might have 
been necessary :for the 50 acre nursery if expansion were not 
contemplated. The 50 acre nursery, as engineered, could be 
expanded to at least 200 acres with very little effort. while 
expansion was also provided for the larger nursery, it was much 
less than for the small. It was felt that if the 200 acre 
nursery were to get much larger it would start running into otner 
"limiting :factors" much faster than in the case of the ~0 acre 
nursery. Different expandability :factors for the two sized 
nurseries builds some bias into the analysis favoring the 200 
acre nursery wnen comparing costs per salat•le plant between the 
two sized nurseries. 
Machinery ana Equ_U2_m~n~. Purchase of new machinery and 
equipment was assumed £or the model nurseries to achieve true 
replacement costs. Many nurserymen may choose to buy used 
equipment, rent equipment or time-share some expensive items witn 
other nurser.ies. 
General 
A model facility was synthesized for cotn a 50 and 2UO acre 
nursery <Figures 2 through 5>. Both models were designed for 
future expansion. For example, the 50 acre nursery has a 
centrally located shipping and "order building" area for £our 
semitractor loads of plant material surrounded by growing area 
<figures~ and 3>. Thus, expansion can occur with a minimum oi 
disruption. If growing space were greatly expanded cto 200 
acres>. the central area cou~d be eas1ly expanded without 
at-fecting "permanent" ::facilities. Spec1::fic components £or botn 
sizes of nurseries are itemized in Tabies 1 and la. 
The same buildings and to a lesser degree machinery and 
equipment neeaed for the 50 acre nursery are also satisfactory 
for the 200 acre one. Most of the machinery and equipment, even 
in the large nursery, is under-used but must be available when 
needed. 
Comp_onents 
Land Improvement. For full utilization of tne oroduction 
facilities, holding area, and field-bed area, extensive grading, 
graveling, surface and underground drainage tiles were provided 
CTable 2>. This area was graded to allow a gradual slope from a 
nigh point at the shipping area to lower points on the edges. In 
addition. every two rows of polyhouses were sloped toward each 
other to utilize a common buried :30-inch water tile that attaches 
to the grassy waterways at the perimeter of the central area. 
Liner bed areas and general field production were tiled with 4" 
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plastic tile, 30' on center, 42" deep using a herringbone design. 
Due to irrigation needs and rainfall, the problem of ground 
erosion occurs. Even with low application rates, the need to 
allow £or base soil saturation and the possibility of heavy 
natural rainfall necesitates graveling storage and shipping 
areas. For any area that heavy equipment may run over <roadways, 
shipping area and machine storage shed>, #4 gravel was usea. ln 
other gravelea areas, a finer #8 grade was utilized. Although 
the cost of this graveling operation is high, it is oifse~ by 
greater e££iciencies and dependability in the handling of plants, 
ability to reenter the areas after natural or artificial 
irr1gation and reduction of soil erosion. 
A pond was included even though it was assumed a well could 
be dug with sufficient regenerative water capacity. This was 
done to reduce the risk to plants while in holding areas in case 
of disruptions caused by repairs or electrical failure. An 
auxiliary take-off drive from the pump could be powered by a 7~ 
HP tractor for temporary irrigation. The pond also functions as 
a discharge site when operating the pump a~ higher efficiency 
levels than needed £or immediate irrigation purposes. 
Buildings. Each nursery was assumed to require similar 
sized permanent buildings for the receiving of nursery 
stocK/storage c50' x 40'>, machinery repa1r~torage <50' x 40'>, 
office space <20' x 20')• and restroom facilities <20' x 20'). 
~ropagation £~cilit1e~. For propagating the chree classes 
of shrubs, the 50 acre nursery was provided with one-half 0£ a 
20' x 200' polyhouse and the 200 acre nursery a full 20' x 200' 
poly house. These propagation areas are equiped with double 
polyethyiene covers and heating equipment. 
Polyhouses were provided to 
overwinter 1/4 of a year's shrub harvest. Four and one-half (20' 
x 200') polyhouses are provided for the 50 acre nursery and 20 
are provided for the 200 acre nursery. These structures are 
larger than the traditional 14' x 96', but allow easier access 
and use of machinery, especially for "balled and burlapped" 
material. Cost per sq ft is essentially the same as for smaller 
structures. 
Irrigation systems were designed to 
minimize labor efforts and plant loss risk, yet provide 
sufficient irrigation capabilities to meet present and future 
water neeas even under the most unlikely situations. A basic 
irrigation system is composed of four parts: water source, 
pumping equipment, inground irrigation pipe, ena aoove grouna 
irrigation pipe and materials (Tables 4, 4a, 4b, and 4c). 
The water source must have adequate reserves to meet maximum 
water needs and sufficient purity to meet cultural requirements. 
Because municipal water is expensive, espec1aliy if the 
production site is located far from a center of population; a 
well in conJunction with a constructed lake or a site situatea 
near an open water source would be desirable. The open water 
source would have to be chosen with care. Most open water 
sources have problems aue to collection 0£ water from many 
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sources. Shallow water sources have algae problems requiring 
special filters. Also, present/future demands made by industries 
downstream on upstream may adversely affect flow rates ana 
chemical composition 0£ the water. Construction requirements for 
a pond or lake would include sufficient holding capacity to meet 
potential water demands and an adequate water supply furnished 
either by water shed areas, tappable underground water, springs, 
or some other source. Our models assumed an adequate water 
source found approximately 60 feet below ground. The well was 
dug to a depth of 80 feet to ensure adequate recharging capacity. 
In some areas of USDA Plant Hardiness Zones 5 and b. wells woula 
have to be drilled to much greater depths which would result in 
higher costs. 
To properly develop a comprehensive irr1gat1on system, the 
following must be considered: water pressure requirements 0£ the 
sprinkler heads and the traveler gun, water pressure loss due to 
pipe and valve friction, area to be irrigated at one time and 
potential future expansion. 
Selection of a well pump is crucial to the nursery 
operation. As a basic guideline. the maximum pressure loss from 
entrance point to the farthest point of irrigation within a 
~ateral should be under 20 percent of the pounds per square inch 
<ps1J reading as £ound at the pump. This assures a constant rate 
0£ application from all sprinkler heads on the line. The secona 
guideline is that the combined amount 0£ water exiting the 
sprinklers and/or traveler gun used at one irrigation setting 
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must be less than the total fiow of water coming from the pump. 
A 100 HP electric pump was selected to drive the water from an 80 
£oot deep well <Table 4c>. It takes a 100 HP pump to supply 
enough pressure to dr1ve the traveler gun discharging 450-500 
gallons per minute. The well depth depends not only on the depth 
at which water is found at but also on the amount of water oeing 
drawn per minute by the pump. An electric motor was cnosen 
because of realibility of performance, low maintenance cost ana 
close availability of three-phase electrical power. In addition, 
the following were provided for protection: a simple housing unit 
to enclose the pump, a branch in the foot valve attachment for 
pumping from the adJacent above ground auxiliary water source, 
and a right angled gear drive added to the pump in case of a 
power outage. Using the provided equipment, a tractor can power 
the pump to provide water into the pond and in a separate 
operation move water from the pond through the irrigation system. 
The third part of the irrigation system 1s the in-ground 
irrigation pipe. The advantages of inground water mains are: 
labor costs for pipe movement is eliminated, breakage due to 
equipment running over above ground pipe is eliminated, and lower 
initial cost of P.V.C. pipe compared to portable above ground 
aluminum. The inground system would be installed below the frost 
line <between 4 ana 5 feet deep). As seen from diagrams 2 
through 5, 8" ?.V.C. pipe forms ma)or laterals. 
The fourth part of the irrigation system would be above 
ground and would include £rost free hydrants. Three inch, 
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portable, latchless. aluminum portable pipe was provided for 
irrigation within the central area. Rotating #30BH rainbird 
sprinklers were provided for dispersing water in the central 
area. A traveler gun with a dispersion rate of 4~0-~00 gallons 
per minute was provided ior irrigating the growing-out areas. 
Soil Conservat~on. Minimal soil conservation is provided. 
After the last plants are harvested in a field~ the field is left 
fallow until the following Spring. Fallow fields are disked for 
weed control four times during summer months ana then plowed in 
the fall in preparation for spring planting. A more intense 
conservation program might consist of summer green manure crops 
plowed under such as alfalfa or sudax; rye grasses/fescue grown 
inbetween rows o~ trees; and grass grown in waterways ana on the 
surface of access roads. Leaving the fields plantea in a cover 
crop for two years might be desirable in some cases. Nurserymen 
interested in a soil conservation program should contact agents 
of the Soil Conservation Service located nearest to their nursery 
for assistance in designing a sound conservation plan which would 
include good cultural practices. The costs of implementing a 
program would have to be identified and included as a part of the 
annual costs of operating the nursery. These costs would have to 
be captured in the costs of producing a salable plant. 
~NT~RPRISE MIX 
We assumed that the two model nurseries would produce a 
diverse line of nursery stock. The length of the production 
13 
cycle for the different species grown will vary. Commonly grown 
nursery stock were divided into five cultural groups. While not 
all inclusive, the groups do permit a range of per unit costs to 
be developed as they relate in input costs ana cultural factors. 
For analytical purposes, we assumea tnat each cultural group 
wou1a occupy 20% of the growing area li.e. 50 acre nursery = 8 
acres per group; 200 acre nursery= 34 acres per group). Annual 
sales capacity for the 50 acre nursery would be 20,759 plants ana 
for tne 200 acre nursery 90,867 plants. For detailed analysis, 
one specific plant from each group was chosen as representative 
0£ the group. While it is recognized that other plants from each 
category would have somewhat different requirements, it was felt 
that the requirements would not vary significantly in cost from 
the representative plant. The five groups with some of their 
cultural characteristics are listed nelow: 
f.> .;.ant 
I. SLOW GROWING EVERGREENS 
Taxus <species> 
BUX!:!.§. <species> 
II. RAPID GROWING EVERGREENS 
Juniperus 
chinensis <varieties> 
horizontalis <varie~ies) 
Pinu_§_ strobus 
Thu1a tspecies> 
Cu).tl,!_ra1 Cnaracteristics 
18-24" salaole plant 
12'' B&B 
10.2 sq. tt. per plant 
18-24 .. saiab.i.e plant 
12" B&B 
10.L sq. ft. per plant 
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III. DECIDUOUS SHRUBS 
Viburnum lspecies> 
Forsythi,_a <species) 
Weigela lspecies) 
Ligustrum (speciesJ 
lV. SHADE rR~~s 
Acer rubrum lvarieties) 
Acer platano1des 
<var1etiesJ 
<species) 
Fraxinus <species> 
Tilia <species> 
Gleditsia lspec1es) 
V. ORNAMENTAL TREES 
Kalus <flowering crab) 
<species> 
Prunus <Ornamental plums> 
<species> 
18-24'' salable plant 
12" B&B 
11.9 sq. ft. per plant 
2" caliper 
24" B&B 
33.b sq. ft. per plant 
5-6' <l l/:L 
caliper> 
20" B&B 
1 3/4" 
28.7 sq. ft. per plant 
Production Cost Budgets 
Costs were established for all factors of production 
including management and invested capital. In economic terms~ 
costs associated with factors of production inputted by 
owner/operators are often referred to as 'opportunity costs' or 
the income these factors could have received if they were 
employed elsewhere. For example, owners could usually be 
employed as managers at other nurseries, and money invested in 
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land, buildings, irrigation systems, and equipment could have 
earned interest if it had been placed .in financial institutions. 
Capital requirements for establishing the nurseries were 
first determined <Tables 1, la>. Second, the physics~ factors 
associated with the 50 and 200 acre nurseries and annual shipment 
requirements were established <Tables b, 6a, 6b, be, and 7>. 
Third, production systems for the enterprises budgeted were 
described <Appendices A thru F>. Fourth, annual fixed costs were 
calculated <Tables 5 and Sa>. Fifth, estimated variab1e costs 
for each of the five groupings of plants for the 50 and 200 acre 
nurseries were determined <Tables 8 thru 12a>. Sixth, summaries 
were made of fixed and variable costs for each plant group size 
of nursery <Tables 14 and 15>. Thie allowed cost comparisons 
based on cultural group and size of nursery. 
Most nurseries use cash rather than accrual accounting 
procedures. For this reason, the analyses were completea on a 
"cash" basis. Analyses on a "cash" basis do not give a true 
economic picture of the cost of producing a plant as it does not 
take into account the time value of money from the time the plant 
is planted until it is harvesteo. The analyses do, however, give 
a true estimate of the annual cost per salable plant. Another 
problem with cash accounting is taking into account the start-up 
period <1.e. the period from when costs are first incurred until 
salable plants are ready>. This paper did not attempt to access 
costs or alternative actions for tnis period. 
Fixed Costs 
lb 
Annual iixed costs are presented in tables 5 and 5a. Most 
of these derived costs were based on the physical plant and 
equipment discussed previously. These costs were grouped into 
five categories: land and land improvements, buildings macninery 
and equipment, general overhead, and opportunity cost 0£ capital 
for general overhead, insurance and taxes. Annual fixed costs 
for land and land improvements, buildings and machinery ana 
equipment were composed of depreciation, interest, insurance, and 
taxes. Depreciation was calculated by aividing initial cost 
adJusted for salvage value by the years of useful life. Interest 
costs were estimated by multiplying the initial value 0£ land and 
land improvements, buildings, machinery, and equipment by 12% per 
annum. Taxes ana insurance costs were based on rates prevailing 
in the rural areas adJacent to Columbus, Ohio. Land, ~and 
improvements, and buildings were assessed taxes at tne rate oi 
S20 per Sl,000 of market value. Insurance was set at S4.46 per 
Sl,000 of market value for buildings and S3.78 per Sl,000 of 
initial value for equipment. Costs for general overhead were 
aetermineo on a current basis. interest charges for general 
overhead, insurance, and taxes were computer for a 6-month 
average use period at a rate of 12% per annum. 
General Overhead. Cost items not described in detail 
elsewhere, out which make up a subatant1a~ portion of annual 
fixed costs are placed here. These costs can be classified as 
follows: utilities, licenses and bonds, advertising and printing, 
insurance-personnel, travel and other, professional fees, 
• 
17 
administrative and management, and miscellaneous. Utilities 
include neat, electrlcity ana telephone services to tne 
production department. It does not include fuel for equipment or 
machinery. Licenses and bonds are maae up oi expenses for 
inspection and certification to sell plants. General maintenance 
and repairs includes those expenses of maintaining roaas and 
minor repa1rs to buildings which cannot be capitalized plus 
maintenance of grounds such as grass cutting and litter pickup. 
Advertising and printing involve procurement of letterhead items, 
nursery signs, employee handoooks ana want ads £or employment. 
Insurance for personnel includes workmen's compensation, FICA, 
health insurance, plus unemployment insurance £or administration 
and management personnel <hourly laborers costs are included in 
hourly rates>. Travel and other are maae up o~ expenses to 
extension workshops, state meetings and regional meetings. 
?rofessional fees include memoership costs ot national, state, 
and local nursery associations. Administration and management 
are made up of salaries or wages ot clerical personnel, 
management and supervisory personnel, miscellaneous insurance, 
and of£ice supplies. Miscellaneous includes rep~acement of 
office equipment not depreciable plus unexpected costs. It 
shou~d be noted tnat this item could be signii1cantly reduced 1± 
many 0£ the costs, especially administrative and management, were 
shared with a container operation or some other type oi business. 
To determine annual fixed costs per cultural group, total 
annual fixed costs were simply d1viaea oy £ive. Annual iixed 
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costs per salable plant were then aeterminea by diviaing the 
annual number of salable plants in each group into the annual 
fixed costs allocated to that group. 
Variable Costs 
Variable costs include ail cost factors tnat vary with tne 
quantity of plants being grown at one point in time. For 
examp~e, tne numoer of liners requirea for spring pianting 
depends upon the quantity of plants management desires to have in 
inventory plus production losses. The loss iactor for 
propagation, in the case of the shrubs <plant categories I, Ii, 
and III>, was estimated at 2~% (i.3 stuck cuttings to proauce a 
healthy rooted cutting for>. The loss factor for shruos, in the 
bedding area, was estimated at 20% <l.25 rooted cuttings would 
need to be planted in the bedding area for each healthy plant 
available for transplanting into the field>. ~iela ~osses from 
the time of planting until shipping were estimated at 15% for the 
shrubs <plant categories i, Il, and Ill>, and at 10% for the 
trees tplant categories IV and V). 
Variable costs were suba1v1aed into the following 
categories: propagation for the shrub groups, materiais, 
I 
I 
machinery and equipment, labor. and interest on operating 
capital. These costs were determined for each group of plants 
using a specific plant as tne representative for the group 
<Tables 8 thru 12a>. 
Propagation. Propagation costs were made up of rooting i 
I 
media <sand>, labor for collecting, stripping, sticking, 
I 
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ma1nta1nance, harvesting, and £or hormone powoer. 
i...iners. For the shrubs <p~ant categories I. II, lllJ liners 
were produced at the nursery. For the trees <plant categories 
IV, and VJ they were purchased. Two costs compose the tota~ ior 
purchased liners. The maJor cost is the purchase price. 
price is somewnat dependent upon quality and quantity, it was 
assumed that su££icient quality units would be ordered in either 
sized nursery to obtain them at the lowest possiole cost. The 
second cost was £or packing and shipping the liner £rom producer 
to purcnaser. This was estimatea aL i0% of tne purcnase price. 
In each group 0£ plants. 
Burlap and twine. Burlap and twine was prov.idea for "bal.1. 
and burlapping" each plant produced. In addition, £or Groups IV 
and V, wire basKets were purchased. The cost of the buriap,twine, 
and wire baskets reflects a delivered cost to the nursery. 
Polyethylene film. The cost ot the wnite translucent tilm 
delivered to the nursery. 
Strip tags are prov.idea for iaent1%ying p1ants 
by botanical name, common name, state plant was grown in, and 
nursery producer. ~oats included printing and shipping charges. 
Chemical~. Chemical costs were subdivided into three 
cultural programs. The iirst is the fertilizer. 
operations the price included custom spreading £or a custom blena 
and lime. Price for urea includea delivery to tne nursery. The 
second is the herbicide, whose cost is the purchase price of the 
various pre-emergence and post-emergence materiais. The third 
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combines insec~1c1aes and :fungic1aes. Purchase price reflects 
total cost for the chemicals as local distributors were assumed. 
A spec1a.l category 0£ "otner" was includea uncer chem1ca.:..s. 
Adequate chemicals were budgeted for normal control of insects 
and fungi. The "other" category buagetea at 50% o:f L.he cost o:t 
the "normal" insecticides and fungicides was to take care o:f 
special problems. 
Poultry wire. ~oultry wire was providea :for tne two tree 
categories to protect tree trunks from rabbit damage. 
Machinery ana equipment. Variable macninery ana equipmenl:. 
costs represent all costs incurred while equipment. or macninery 
1a in use. These costs are comprisea of repair, £uei ana 
luor1cation/filter <Table 131. Repair cost per hour was 
calculated by multiplying initial coat. by a statea repair 
percentage divided by the estimated lifetime use of the macninery 
in the large nursery in hours. 
used for both sized nurseries. 
The same repair cost. per hour was 
Fuel costs were determined oy 
multiplying units of fuel used per hour by L.ne price per unit. 
Filter/lubrication cost was estimated at a constant factor 0£ 15~ 
of calculated £uel cost. Summation of repair, iuei ana 
filter/lubrication costs result in total variable cost per hour 
of machinery or equipment useage. These costs were a1viaea 
equally between the £ive plant groups. 
HourJ..y .i.abor. The hourJ..y basic wage was esLimaL.ea at s~.2~. 
An additional 32% or $1.68 was allocated for various fringe 
benefits making a cotal houriy labor cost of sb.93. l:.ach maJor 
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production activity was allocatea necessary ~abor hours to 
accomplish assigned tasks. 
Cost Summaries 
After ail cost factors were aeterminea, tney were summar1zea 
based upon cost per saleable olant by group and size of nursery. 
RESULTS AND Dl~CUSSlON 
Capital Investment Requirements 
Capital investment requirements for establishing iiela 
nurseries were itemized under three broad divisions: land ana 
improvements, buliaings, and machinery ana equipment t;ables l, 
la>. Each was further divided into several components. The 5v 
acre nursery required 5616,208 in investment. Lana and land 
improvements represented 35% or $215,156 of the investment, 
buildings 20% or Sl21,805, ana machinery ana equipment 4~% or 
$279,247. The 200 acre nursery had an initial investment 
requirement of 51,37~.~86. Land and land improvements 
represented 50% or $684,210 of the investment, buildings 12% or 
S165,98i, and machinery and equipment 38% or ~5~~.045. fhe 
difference in the percent of total investment between the various 
components of the two nurseries was primarily caused by the 
~arger nursery being able to make more efficient use of 
buildings, macninery, and equipment than the smai~er nursery. 
Both nurseries were about equally efficient in tne use of growing 
space. 
Land improvement coete, inciuaing the pona~ in the case of 
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the 50 acre nursery was about 115% of t~e cosL 0£ bare land, but 
dropped to about 70% of the cost of bare land in the case of the 
200 acre nursery. These land improvement costs woula be 
necessary in 'normal' USDA Plant Hardiness Zones 5 ana b to 
provide drainage, water storage, and gooa access to ±ielas in 
times of inclement weather. 
Building needs incluaea a simple o£tice ~ayout. a plant ana 
supply storage building, a machine shop for repairs and storage, 
polyhouse space for propagation, and polynouses for 
overwintering. Details on polyhouse construction are incluaea in 
Table 3 and those for the irrigation system incluoing tne pump 
and well are found in Tables 4, ~a, 4b, and 4c. 
An important consideration for managers 1n most industries 
is determination of investment per unit of production capacity. 
For field nurseries tnis indicator woula be the capital 
requirement per-salable-plant capacity. To determine this figure 
it was necessary to determine how many salable p~ants woula be 
produced annually for each group in its allocated 20% of the 
growing space. This quantity rangea from a 1ow o± l,8b~ ±or 
Group IV <Acer rubrum> to 6,208 for Group III <Viournum> in the 
50 acre nursery ana from 8,111 to ~7,162 in the 200 acre nursery 
for the same two groups respectively. The number 0£ plants grown 
per unit of space airectly relates to the capital requirements 
per-salable-plant. These capital costs for the smal~ nursery 
differentiated by plant group were: $29.77 for Group i (Taxus>, 
$21.21 £or Group II <Juniperue>, $19.85 for Group III <Viburnum>, 
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S65.94 for Group IV <Acer rubrum>, and S45.11 for Group V 
(.Mal us>. The average for all groups was S29.b8. For the ~00 
acre nursery the respective figures were: S15.1~ for Group I, 
510.85 for Group II. Sl0.16 for Group Ill, S33.73 for ~roup ~v, 
and S23.07 for group V. The average for all groups was 515.18. 
It was almost one-half as expensive to proviae salable plant 
capacity in the 200 acre nursery than in the 50 acre. 
Although investment requirements of two aif ferent f 1eld 
nurseries for USDA Plant Hardiness Zones 5 and 6 conditions were 
examined, an infinite numoer 0£ sizes cou~a have been ana.i.yzed. 
Examination of the data indicate higher investment costs per unit 
of salable plant capacity woula incur as f1ela nursery size is 
decreased from the 50 acre one analyzed. This would be caused by 
spreading tne cost of fixed items such as buildings, equipment, 
and machinery over fewer units. Conversely. lower costs per unit 
of salable plant capacity woula be real1zea ior field nurseries 
larger than the 200 acre nursery analyzed as the costs of fixed 
items would be spreaa over more units. 
Individual nurserymen could, of course, incur somewhat 
different costs than those presentea. lnaiviaual costs woula 
depend upon variables such as production cycle chosen, labor 
productivity and ability to bargain with suppi.i.ers. i'ne 
nurseryman also may choose not to provide £or £uture expansion, 
choose lane that would require minimum arainage moaiticat1ons, 
reduce optimal growing/overwintering space requirements, rent 
land and/or equipment, ana/or operate usea equipmenc. 
analysis assumed average soi~ conditions, expansion capacity, 
optimal spacing configurations, new buildings, equipment and 
machinery. 
ProducL1on Costs 
Fixed 
Annual fixed costs associated with capital inc~ua1ng 
depreciation, interest, and taxes were $124,868 per year for tne 
50 acre nursery. ln addition tnere wee 5102,960 allocated for 
general overhead and $6,678 £or interest on general overheaa, 
insurance ana taxes resulting in a total of SL3~,506 tota~ xixea 
costs for the 50 acre nursery <Tao~e 5). ·rhese costs were 
diviaea equally between the five plant groups with eacn group 
receiving an assessment of S46,go2 <Table 14>. It was felt that 
tne most reasonable way of assigning xixea cost is by area ratner 
than plant. Once the physical facility is provided, fixea costs 
are incurred at essentially the same amount regaraless of now the 
nursery facility is used. 
On a per-sa~able-plant basic there was a considerable 
difference in annual fixed costs when they were differentiated by 
plant group <7able 15>. In tne 50 acre nursery, they were: 
Sll.31 for Group I CTaxus), $8.08 for Group II <JuniperusJ, s7.56 
for Group III <Viburnum), S25.o~ £or Group iV {Acer ruorum), anc 
S17.16 for Group V <Malus>. The average over all groups was 
Sll.~~- Annual ±ixed costs ±or group IV p~ants were more ~han 
three times as much as for group III. These costs were 
proportionate to the number of sa~able plants per annum produced 
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in aliocated space. Fixed coats as a percentage of total cosLs 
ranged from 46% to 65% in the 50 acre nursery and averaged ~5% 
for the five groups lTable ~5>. 
For the 200 acre nursery, annuai xixed coats associated w1tn 
capital investment <depreciation, interest, insurance and taxes> 
were 5270,110. An additional Slb3,425 was allocated ior generai 
overhead and Sl0,990 £or interest on general overhead, insurance, 
and taxes making a total of 5440,525 annual fixed costs for tne 
200 acre nursery <Table Sa>. Assessment per plant group was 
S88,903 <Table 14a>. Annual fixed costs per-salaole-plant were: 
54.90 for Group I, S3.48 £or Group II, S3.27 for Group III, 
Sl0.87 for Group IV, and s7.43 for Group V and averagea S4.b~ ior 
all groups <Table 15a>. Fixed costs as a percent of total costs 
were considerably lower than for the ~O acre nursery ranging ±rom 
30% to 52% and averaged 39% for all groups lTaole 15a>. 
lower percentage was associated with tne Lower capital 
requirement per salable plant capacity. 
This 
Annual fixed costs per-salable-plant were substantially 
iower for the 200 acre nursery compared to the ~O acre. For 
Group I tne difference was S6.4l, ior Group Ii s~.bO, 1or &roup 
III S4.29, for Group IV Sl4.22, and for Group V 59.73 and 
averaged s6.41 for all groups. 7his more thdn aouoiing in 
efficiency when going from the 50 acre to the 200 acre nursery is 
once again attributable to the more eff1c1ent use 01 ouilaings, 
machinery, and equipment of the large nursery over tne small. 
While many nurserymen ana/or others concernea w1tn tne 
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industry might feel that the reported f ixea cost figures ranging 
from 30% to 65% of total costs depending upon size of firm and 
species of plant might be high, these percentages wouia be in 
line with those for similar industries when considering new 
~rumiieia et. ai. l8> in a synthesized ana~yses ot 
overheaa costs of greenhouse firms found fixed <overnead) costs 
as a percent 0£ sales to range from aoout 4~% to over bl% 
aepending on size of firm and market channel. The values of tnis 
study are not a1rectly comparable with Brumfield ~· a~. lpercent 
of total costs versus percent of sales>. However, if marketing 
costs and potential profit were taken into account so that a 
direct comparison could be made, the fixed costs from the 
Brumfie~d study woula be considerably higher as a percent of 
total costs than were reported in these analyses. Recent studies 
on nurseries, however, did show iower fixed costs as a percentage 
of total costs. Badenhop and Phillips C2>, for USDA Plant 
Hardiness Zones 7 & 8, showea £ixea costs ranging from 37% to ~8% 
of total costs in a 50 acre nursery and from 27% to 36% in a 100 
acre nursery. Most of the difference oetween the two stuaies 
could be accounted for by differences in budgeting. Banaennop 
and ~hillips did not provide for irrigdtion or drainage, two very 
expensive procedures provided £or in this study. They also 
allocated less ior nursery overhead. ~1nally, they used a 
different procedure for computing depreciation. For 
depreciation, they used the formula l(l1n1tial value+ sa~vage 
value>/2) x 0.13>. In this study we used the £ormula <<initial 
•• 
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value x .9>/years of estimated lifeJ. The salvage value was 
estimated at 10% of the initial value tor ali icema. Tne 
Badenhop/Phillips procedure would show lower depreciation costs 
than would this stuay. Taylor, et. ~·. (i4J in a stuay oi 
container operations 1n USDA Plant Hardiness Zone 6 found £1xea 
<overheaaJ costs as a percent o± total costs to range irom 3i% to 
51% depending on size of firm and numoer of salaoie piants. 
Analytical procedures in t.ne '!'ay ... or. et. al .. , stuc1y were 
identical to tnis study. The ma)or difference in that study vs. 
this study is in the numoer ot salable plants proauced per year. 
In the container study, a nursery containing approximately 8 
acres oi growing space wouid produce about 9S,6~u saiaoie plants 
per year, and a nursery containing approximately 16 acres of 
growing space would produce about 192,0~S saiable plants per 
year. Therefore. fixed <overhead> costs were distributed over 
many more plants. Also capital requirements per salable plant 
capacity were much lower in the container nurseries. For the 8 
acre (growing space> nursery, they rangea from S4.b3 to $~.0~ per 
capital requirement per salable plant capacity. In the 16 acre 
(growing spaceJ nursery, they ranged from S3.7~ to 57.39. tts 
reported earlier, capital requirements per salaole p~ant ln tn1s 
study ranged £rom Sl0.16 to Sb5.~4 depending upon species 0£ 
plant and size of field nursery. One of the ma)or reasons for 
the large difference in capital requirements per salable plant 
capacity iies in the plant rotations. Tne container nursery 
operated on a two year rotation while the rotations for this 
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xield study range from four years in the case of Group Ill 
<Viburnum> and Group V plants <Malus> to seven years in the case 
of Group I (Taxus> plants. 
Nurserymen having established facilities might well 
consider annual fixed costs to be lower than those reported nere. 
This is especially true if they calculate depreciation ana 
repairs on the original value 0£ land improvements. nuild1ngs, 
machinery and equipment and if they place a low value on their 
own management input. Good management for planning purposes, 
however, dictates computing depreciation and repairs on 
replacement value rather than on original cost. It also dictates 
placing a value on managerial time that would be comparaole to 
salaries paid in competitive firms. 
Variable 
Annual variable costs di££erentiated by size of firm ano 
plant group are detailed in Taoles 8 thru l2a. There were 
substantial differences between plant groups, but little 
differenc by size of nursery. 
Total variable costs for the 50 acre nursery for the small 
nursery by plant group were $25,524 £or Group I <TaxusJ, s2~.11~ 
for Group II (Jun1perus>, S27,644 for Group Ill (Viburnum>, 
$55,114 for Group lV <Acer ruorum>, and S54,779 £or Group V 
<Malus>. Total for all groups was $188.840 lTable 14J. 
d1ff erence in total annual variaole costs between groups is 
primarily accountea for by the cost of producing liners and in 
iabor for harvesting. Liners £or trees were purchased and were 
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much more expensive than liners for shrubs that were propagated. 
Also, trees require much more labor to havest per unit than is 
the case for the shruo groups. On a per-salable-plant oasic, 
annual variable costs were 56.16 for Group l, S4.44 for Group 
il,$4.44 for Group III, 529.50 for Group IV, and $20.06 for Group 
V and averaged 59.11 for all groups. Variable cost for the small 
nursery ranged from 35% to 58% of totai costs and averaged 45% 
for all groups (Table 15>. 
For the 200 acre nursery variable costs by plant group were 
581,524 for Group I, S91,476 for Group II, 5103,079 for Group 
III, 5202,260 for Group IV, and 5206,687 for Group V. Total for 
all groups was 5685,026 <Taole 14aJ. On a per-salable-plant 
basis they were 54.49 for Group I, 53.59 for Group 11, 53.7~ for 
Group III, 524.74 for Group IV, 517.30 for Group V and averaged 
57.55 for all groups <Table 15aJ. Variable costs for the large 
nursery ranqed from 48% to 70% of total costa and averaged 61% 
for all groups. 
While fixea cost differed substantially between sizes ot 
nursery, the differential was less with variable costs. The 
difference for Group I was 51.67, for Group II so.~s. tor ~roup 
Ill S0.65. for Group IV $4.76. and for Group V S2.76 and averaged 
Sl.56 for all groups. 
Total 
Total annual costs are the summation of £ixed and variable 
costs. For the 50 acre nursery they were 512.426 for ~roup I 
CTaxusJ. 572,681 for &roup II <Juniperus>. S74.546 for Group Ill 
I 
I 
I 
l 
I 
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tViburnum>, $102,016 for Group IV (Acer rubrum>, and s:Ol,681 for 
Group V <Malus>. ror all groups they totaled $423,346 <Tao~e 
14). On a per-salable-plant basis they were S17.49 for Group 1, 
Sl2.52 for Group II, $12.00 for Group III, $54.58 for Group iV, 
and S37.22 for Group V and averaged 520.40 for all groups tTable 
15J. 
Total annual costs for the 200 acre nursery were $l70,42'l 
for Group 1, Sl80,37~ for Group II, $19~,982 for Group IiI, 
S291,163 ior Group IV, and 5295,590 for Group V. They totalea 
Sl,129,541 £or all groups <Table 14a>. On a per-salable-plant 
basis they were S9.39 ior Group I. S7.07 for Group 11, S'l.Ob for 
Group III, $35.61 for Group IV, and S24.73 for Group V and 
averaged S12.43 for all groups <Table 15a). 
Differences in total annual costs per salable p~ant between 
the two sized nurseries were S8.08 for Group I, S5.45 ~or Group 
II, $4.94 for Group III, $18.97 for Group IV, and S12.49 for 
Group V and averaged S7.97 for all groups. Note that of the 
total differential, the maJority was causea by differences in 
fixea costs. Overall, it was 39% less expensive to produce 
plants in the 200 acre nursery compared to the 50 acre ($12.4~ 
per plant in the 200 acre nursery vs. $20.qO in the 50 acreJ. 
For fixed costs, the differential was 57% ($4.88 in the 2UO acre 
nursery vs. Sll.29 in the 50 acre1 while for variable costs there 
was only a 17% advantage <Sl.~5 in tne 200 acre nursery vs. S9.li 
in the 50 acre>. This means that fixed costs accounted for over 
77% and variable costs less than 23% of the cost differentials 
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per-salable-plant oetween the two sized nurseries. For nurseries 
of the sizes analyzed. economies of size are achieved primarily 
in fixed rather than variable costs. Variaole costs presented 
should be quite representative for Zones 5 and 6 nurseries doing 
a good JOb of management. 
SUMMARY ANO IMPLICATIONS 
Large-size commercial field nurseries use buiLdings, 
equipment, and machinery more efficiently than small-sized field 
nurseries. As a result large nurseries have a lower cost per 
salable plant. 
Total annual costs per salable plant in the ~O acre nursery 
differentiated by species ranged from Sl2.00 to $~4.58 averaging 
$20.40 across species. In the large nursery comparable values 
were S7.06 to S35.61 averaging S12.43 across species. Over 77% 
of the differential noted between the two sizes of nurseries can 
be attributed to differences in fixed costs. 
Fixed costs per salable plant in the 50 acre nursery ranged 
from S7.56 to S25.09 averaging Sll.29. In tne 200 acre nursery 
comparable costs were $3.27 to 510.87 averaging 54.88. The 
greater than 100% gain in efficiency when going from tne 50 to 
200 acre nursery is attributable to more exf1c1ent use of 
buildings. machinery. and equipment. Fixed costs as a percentage 
of total costs in the 50 acre nursery ranged from 46% to 6~% 
averaging 55% across species. Comparable values for the 200 acre 
nursery were ~0%, 52%, ana 39%. Di££erences in £ixed costs among 
plant species were determined by a combination of space 
requirements and the numoer of years a plant would be in 
rotation. 
Variable costs per salable plant showed differences among 
plant species and were also affected by size of nursery. ln the 
50 acre nursery they ranged from $4.44 to $29.50 and averaged 
S9.11 across species. Comparable f1gures for the 200 acre 
nursery were $3.59~ S24.74 and S7.55. MaJor differences among 
species affecting variable costs were spacing requirements, cost 
of liners, and labor for harvesting. Variable costs as a 
percentage 0£ total costs in the 50 acre nursery ranged from 35% 
to 58% averaging 45%. Comparable values for the 200 acre nursery 
were 48%, 70%, and 61%. 
These figures demonstrated that variable costs per saiable 
plant, while having wide variations among species, remain 
reasonably constant when comparisons are made between the two 
sized nurseries. The 50 acre nursery could purchase materials 
and other variable items almost as cheaply as coula the 200 acre 
nursery. Fixed costs on a per-salable-plant oasis, in contrast, 
changed significantly as size of nursery increased. This 
occurred because most 0£ the fixed factors required to operate 
the 50 acre such as management, buildings, and most machinery and 
equipment were also adequate to operate the 200 acre nursery. As 
the size of nursery increasea, costs for fixed items of 
production were spread over more salable units, thereby reducing 
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the fixed cost per-salaole-plant. 
Implications 
A comparison of total annual costs of producing "B & B" 
piants in a 50 acre nursery in the field in USDA Plant Hardiness 
Zones 5 and 6 with prices in producers' wholesa1e catalogs would 
undoubtedly show selling pr1ces lower than total annual costs. 
In £act, a comparison of costs with prices for the 200 acre field 
nursery would also, at best, show marginal returns. ln fact., if 
one were to add costs of selling, very few producers woulo 
presently be charging enough to cover all costs, let alon~ 
profits. How then can producers continue to operate? The answer 
lies in how producers both experience and compute costs. We have 
used the economic and accounting metr,oa which includes both 
explicit. and implicit costs. Explicit costs are those that are 
paid directly and easily determined, e.g. cost of liners, soil 
media, polyethylene, chemicals, labor, etc. Implicit costs are 
those that are more difficult to determine, such as the cost of 
equity capital and managerial capacities. The way these costs 
are determined varies significantly from firm to firm. Well-
established nurseries are usually very accurate in determining 
explicit costs, but often do not consider all implicit costs. 
They base their costs on "casn flow" and profit and loss on "tax 
accounting.'' These established nurseries may nave purchased land 
at low cost, be working with depreciated equipment and may be 
assigning low if any value to their management: in this case 
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determined costs would be at a much lower level than presentea in 
this paper. Also, as pointed out earlier, careful site selection 
could significantly reduce fixed CoverheadJ costs. However, if 
one were to start a new container nursery, in a "normal" USDA 
Plant Hardiness Zone 5 or 6 site, costs would prooably be very 
ciose to those presented here. 
For the industry, selling nursery products for be~ow 
"accounting costs" implies that well-established nurseries, 
operating essentially debt free, would have strong staying power 
whereas those who have Just startea or are heavily in debt may 
not be able to survive, especially if they are relaying on their 
field operation to meet all overhead expenses. Second, starting 
a field nursery <unless it were quite large> in USDA Plant 
Hardiness Zones 5 and 6 would probably not prove profitable 
unless items like ouildings, equipment, macninery, management 
etc., could be shared with other enterprises or unless selling 
prices of· nursery products in the zones increased suostantial~y. 
At current prices £or nursery products, this study snows that tne 
return on investment for establishing new, independently 
operating, f ielo nurseries in USDA Plant Hardiness Zones 5 and 6 
would be marginal if not negative. 
. r 
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FIG. 2 - Schematic Drawing of a 50 Acre Field 
Nursery, U.S.D,A. Plant Hardiness Zone Six, 
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FIG. 3 - Schema~ic Drawing of a 50 Acre Field Nursery's 
Production Facilities, Holding Area, and Field-Bed Area, 
U.S.D.A. Plant Hardiness Zone Six. 
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FIG. 4 - Schematic Drawing of a 200 Acre Field Nursery, 
U. S .D .A·. Plant Hardiness Zone Six. 
2614' 
, 
' 
I 
[ 
, 
~ 
I 
I( 
' ' 
t 
I 
A 
' 
' 
"It'" .....-- . 
' ir-- ------
""'""" 
"'. - ~-- " -~ . - ' . 
B I 
I 
I 
D 
c 
A. Growing plots (131) 100.0' x 435.6' (one acre) 
B. Growing plots ( 32) 108.9' x 400.0' (one acre) 
c .. Grow_ing plots ( 16) 108.9' x 300.0' (3/4 acre) 
• D • Production facilities, holding area, and field-bed 
3333' 
area, 870' x 1200' (Note: one acre from this area was used 
as a growing plot. 
x Denotes placement of water hydrants for irrigation. 
6 II PVC pipe - - - 8 II PVC pipe -- -- --
.. 
' 
42 
FIG. 5 - Schematic Drawing of a 200 Acre Field Nursery's 
Production Facilities, Holding Area, and Field-Bed Area, 
U.S.D.A. Plant Hardiness Zone Six. 
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TABLE !.--Capital Requirements for a 50 Acre* Field Nursery, U.S.D.A. Plant Hardiness Zones Five and Six, 1985 
Useful Cost per Total Percent 
Life Unit Cost of Total 
I tern Description** Unit (years) Quantity (dollars) (dollars) Cost 
Land Unimproved land acre 50 2,000 100,000 16 
+ Improvements Grading, tiling, graveling, pond 20 115,156 19 
Subtotal 215,156 35 
Buildings 
Office and restrooms 20' x 40' sq ft 20 800 35 28,000 5 
Plant and supply storage 40' x 50' sq ft 20 2000 20 40,000 6 
Machinery storage and shop 40' x 50' sq ft 20 2000 20 40,000 ., 
' Polyhouse structures 200' x 20' each 10 5 2,761 13,805 2 
Subtotal 121,805 20 
Machinery and Equipment 
Tractor, 75 HP 75 HP, diesel fuel each 10 1 28,278 28,278 s 
Tractor, 34 HP 34 HP, gas fuel each 10 2 14,504 29,008 5 
Articulated 4-+lheel Drive Loader ~inger 320 - lift cap. = 31000 lbs. each 10 1 38,000 38,000 6 
Tree spade 530P Handles 20 1 ,221 ,&241 +lift pads each 2 1 8,490 8,490 1 
Forks For front-end loaders each 10 l 1,100 1,100 
*** Plow 3-14 inch plows each 10 1 2,616 2,616 
*** Disk 8' wide each 10 1 3,900 3,900 1 
Harrow 10' wide each 10 1 650 650 
*** Culti11111lcher - bed area 10' wide each 10 1 3,800 3,800 1 
Sprayri9 (boom sprayer) 100 gallon tank with 7' & 10' booms each 7 1 1,407 1,407 
*** Transplanter, 3 row 3-20 inch row bed transplanter each 10 1 7,500 7,500 1 
Transplanter, 1 row Tree planter each 10 1 5,000 5,000 1 
Permanent irrigation/well pump lOOHP electric pump each 20 1 36,396 36,396 6 
ln9round irrigation/bed area PVC pipe/valves 20 11,064 11,064 2 
Above ground irrigation/bed area Aluminum pipe/valves/sprinklerheads 5 1,829 1,829 
*** lnground irrigation storage/holding PVC pipe/valves 20 6,904 6,904 1 
Above ground irr. storage/holding Aluminum pipe/valves/sprinklerheads 5 2,405 2,405 
*** Traveler gun - field irrigation 450-500 gallons per minute 10 1 22,000 22,000 4 
Portable irr. pump (emergency) 40 HP P.T.O irrigation pump/foot valve each 10 1 425 425 
*** Airblast sprayer-1 Hyer 1 300 gallon high pressure on trailer each 7 1 3,600 3,600 1 
Fertilizer injector 26 gallon injector - bed use each 5 2 858 1,716 
*** Transplanter, 2 row 2-421481 row field transplanter each 10 1 5,600 5,600 1 
U Blade - field 181 for undercutting each s 1 240 240 
*** Undercutter - bed Bed undeTcutteT, 50 1 blade, lift tines each 7 1 285 285 
*** Fertilizer sidedresser 2 row sidedresser each 10 1 1,000 1,000 
*** Cultivator, 2 row 2 Tow field cultivator each 7 1 1,700 1,700 
*** Wagon 4 wheel, farm wagon each 10 4 1,978 7,912 1 
Cultivator, 3 row 3 Tow bed cultivator each 7 1 2,250 2,250 
*** Truck 112 ton pickup truck each 5 1 13,485 13,485 2 
Table 1 Cont. 
Item 
Pallets 
Handtools 
Seeder 
Hower 
Flatbed Truck**** 
Heating system for propagation 
Gas fired unit heater - Hodine 
Fan jet 
Thermostat 
Set-up for propane***** 
Set-up for heating system 
Other propagation iaaterials 
Misting systl!ll 
Pipe and nozzels 
Treated boards 
Heating cable 
Subtotal 
TaTAL 
Description 
Wooden 
Hi scellaneous 
Broadcast Seeder 
7' - 3 blade mower 
24 ft Flatbed, gas fuel 
200 1000 BTU (input) 
Acme 
Two stage 
Vent., reg., etc. 
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Plywood, braces, bolts, etc. 
Mist-a-111atic 
For misting system 
5141 x 81 x variable length 
Propagation 
Useful Cost per Total Percent 
Life Unit Cost of Total 
Unit (years) Quantity (dollars) (dollars) Cost 
each 
sets 
each 
each 
each 
each 
each 
each 
foot 
foot 
2 
5 
10 
10 
5 
10 
10 
10 
10 
10 
2 
2 
2 
2 
181 
20 
1 
1 
1/2 
1 
1 
1 
1 
1 
3 
1 
330 
900 
12 2,172 *** 
100 2,000 
*** 175 175 *** 
2,283 2,283 *** 
42,000 21,000 3 
1,104 1,104 *** 
103 103 *** 
44 44 
*** 100 100 *** 
100 100 *** 
249 747 
*** 300 300 *** 
0.74 244 
*** 0.35 315 
*** 
279,247 45 
616,208 100 
*Total Nursery - 50 acres, 40 acres of growing space, 10 acres production facilities, holding & field bed area, roads, etc. 
**For details on individual items see the following tables: land iaprovl!llents - Table 2; polyhouse construction - Table 3; 
overall irrigation system - Table 4; irrigation for winter storage and holding area - Table 4a; irrigation for bed and 
field - Table 4b; well and electric pump - Table 4c. 
***Less than 1/2 of 11. 
****One-half the cost of a flatbed truck was budgeted for the small nursery's field production. 
*****Propane tanks, connectors, etc. will be leased from the company supplying propane. 
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TABLE la.--Capital Require111ents for a 200 Acre* field Nursery, U.S.O.A. Plant Hardiness Zones five and Six, 1985. 
Useful Cost per Total Percent 
Life Unit Cost of Total 
Item Description** Unit (years) Quantity (dollars) (dollars) Cost 
Land Uni11proved land acre 200 2,000 400,000 29 
+ lmprovl!lltllts Grading, tiling, graveling, pond 20 284,210 21 
Subtotal 684,210 50 
Buildings 
Office and restroOlllS 20' x 40' sq ft 20 800 35 28,000 2 
Plant and supply storage 40' x 50' sq ft 20 2000 20 40,000 3 
Machinery storage and shop 40' x 50' sq ft 20 2000 20 40,000 3 
Polyhouse structures 200' x 20' each 10 21 2,761 57,981 4 
Subtotal 165,981 12 
Machinery and Equipment 
Tractor, 75 HP 75 HP, diesel fuel each 10 1 28,278 28,278 2 
Tractor, 60 HP 60 HP, diesel fuel each 10 1 20,419 20,419 1 
Tr actor, 34 HP 34 HP, gas fuel each 10 4 14,504 58,016 4 
Articulated 4-Mheel Drive Loader Swinger 220 - Lift cap. = 2,000 lbs. each 10 2 25,000 50,000 4 
Articulated 4-Hheel Drive Loader Swinger 320 - lift cap. = 3,000 lbs. each 10 2 38,000 76,000 6 
Tree spade 530P Handles 20•,22•, & 241 + liftpads each 2 2 8,490 16,980 1 
forks for front-end loaders each 10 4 1,100 4,400 
*** Plow 3-14 inch plows each 10 1 2,616 2,616 
*** Disk 8' wide each 10 l 3,900 3,900 
*** Harrow 10' wide each 10 1 650 650 
*** Cultimulcher - bed area 10' wide each 10 1 3,800 3,800 
*** Sprayrig (boo11 sprayer) 100 gallon tank with 7' & 10' booms each 7 1 1,407 1,407 
*** Transplanter, 3 row 3-20 inch row bed transplanter each 10 1 7,500 7,500 1 
Transplanter, 1 row Tree planter each 10 1 5,000 5,000 
*** Per11a11ent irrigation/well pump lOOHP electric p1111p each 20 1 36,396 36,396 3 
lnground irrigation/bed area PVC pipe/valves 20 34,606 34,606 3 
Above ground irrigation/bed area Aluminum pipe/ualves/sprinklerheads 5 4,347 4,347 
*** lnground irrigation storage/holding PVC pipe/valves 20 17,959 17,959 1 
Above ground irr. storage/holding Al1111inum pipe/valves/sprinklerheads 5 8,286 8,286 1 
Traveler gun - field irrigation 450-500 gallons per minute 10 1 22,000 22,000 2 
Portable irrigation p11111p 40 HP P.T.O irrigation pUlllp/foot valve each 10 1 425 425 
*** Airblast sprayer-1 Hyer 1 300 gallon high pressure on trailer each 7 1 3,600 3,600 
*** fertilizer injector 26 gallon injector each 5 2 858 1,n6 
*** Transplanter, 2 row 2-421481 row field transplanter each 10 1 5,600 5,600 
*** U Blade - field 181 for undercutting each 5 1 240 240 
*** Undercutter - bed Bed undercutter, 50 1 blade, lift tines each 7 1 285 285 
*** fertilizer sidedresser 2 row sidedresser each 10 1 1,000 1,000 
*** Cultivator, 2 row 2 row field cultivator each 7 2 1,750 3,500 
*** Wagon 4 wheel, far11 wagon each 10 8 1,978 15,824 1 
Cultivator, 3 row 3 row bed cultivator each 7 1 2,250 2,250 
*** Truck 1/2 ton pickup truck each 5 2 13,485 26,970 2 
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Table la Cont. 
Useful Cost per Total Percent 
Life Unit Cost of Total 
Item Description Unit (years) Quantity (dollars) (dollars) Cost 
Pallets Wooden each 2 482 12 5,784 *** 
Handtools Miscellaneous ~ets 5 76 100 7,600 1 
Seeder Broadcast Seeder 10 1 175 175 *** 
Mower 7' - 3 blade mower 10 1 2,283 2,283 *** 
Flatbed Truck 24 ft. flatbed, gas fuel 5 1 42,000 42,000 3 
Heating system for propagation 
Gas fired unit heater - Hodine 200 1000 BTU (input) each 10 2 1,104 2,208 *** 
fan jet - Aane each lil 2 103 206 *** 
Thermostat Two stage each 10 2 44 88 *** 
Set-up for propane**** Vent., reg., etc. each 10 2 100 200 *** 
Set-up for heating system Plywood, braces, bolts, etc. each 10 2 100 200 *** 
Other propagation materials 1,494 
Histing system Hist-a-matic each 2 6 249 494 *** 
Pipe and nozzles For misting system 2 2 300 600 *** 
Treated boards 5/41 x 8' x variable length foot 2 1,320 0.74 977 *** 
Heating cable Propagation foot 2 3,600 0.35 1,260 *** 
--Subtotal 529,045 38 
TOTAL 1,379,236 100 
----------------------------------------------------------------------------------------------------------------------------------
*Total Nursery - 200 acres, 170 acres of growing space, 30 acres production facilities, holding & field bed area, roads, etc. 
**For details on individual itl!lllS see the following tables: land improvements - Table 2; polyhouse construction - Table 3; 
overall irrigation system - Table 4; irrigation for winter storage and holding area - Table 4a; irrigation for bed and 
field - Table 4b; well and electric pump - Table 4c. 
***less than 112 of 1~. 
****Propane tanks, connectors, etc. will be leased from the company supplying propane. 
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TABLE 2.--Land I11prov111e11t Costs for a 50 and 200 acre Field Nursery, U.S.D.A. Plant Hardiness Zones Five and Six, 1~. 
SO Acre Field Nurseryt 200 Acre Field Nursery** 
Cost per Total Total 
Unit Quantity Cost Quantity Cost 
ltl!lll Unit (dollars) (units) (dollars) (uni ts) (dollars) 
Grading 
Grading of land and pond top soil rt110val, 
410.0 cu yd. per acre t $2.00 per cu. yd. acre 820*** 5.60 4,592 13.64 11,185 
Grading including cutting and filling, 900 
cu. yd. per acre t $1.75 per cu. yd. acre 1,575 5.60 8,820 13.64 21,483 
Grading for pond 22,815 22,815 
-------- --------
Subtotal 36,227 55,483 
Tiling (water drainage) 
Central production facilities 
30' cement pipe t $16.59/ft. Installation 
labor f $11.41/ft. foot 28 900.00 25,200 1,450.00 40,600 
Bed area acre 750 1.89 1,418 6.82 5.115 
4' plastic tile, 30' on center, herringbone 
design, 42' depth 
Field area acre 750 42.25 31,688 176.00 132,000 
4' plastic tile, 30' on center, herringbone 
design, 42' depth 
-------- --------
Subtotal 58,306 177 ,715 
Graveling 
Production area within polyhouse structures, 
20' x 200', 3' depth of 18 gravel= 37.04 cu. 
yd. per polyhouse or 37.04 ton f $7.80 /ton 
dtlivered and spread polyhouse 7.80 185.20 1,445 778.00 6,068 
Area between polyhouse structures, 
4' depth of 14 gravel = 49.38 cu. yd. or 
49.38 ton per 20' x 200' section 20' x 200' 
f $7.80 /ton delivered and spread section 7.80 148.14 1,155 629.68 4,912 
Production area excluding grass, growing 
areas, pond ~ 4' depth of 14 gravel = 
532.4 cu. yd. or 532.4 ton per acre 
t $7 .801 ton delivered and spread acre 4,152.72 4.34 18,023 9.64 40,032 
-------- --------
Subtotal 20,623 51,012 
TOTAL 115,156 284,210 
*50 acres total; 7.75 acres of production facilities, holding and field-bed area. 
**200 acres total; 21.73 acres of production facilities, holding and field-bed area. 
***Soil r1110ved for grading was not sold, rather it was placP.d in the field area. 
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TABLE 3.--COst of Polyhouse Construction for a 50 and 200 Acre Field Nursery, U.S.D.A. Plant Hardiness Zones Five 
and Six, 1985 
50 Acre Field Nursery* 200 Acre Field Nursery** 
Cost per Number of Cost per Total Total 
Item Items per Polyhouse Number 1Jf Cost Number of Cost 
Item (dollars) Polyhouse (dollars) Poly houses (dollars) Polyhouses (dollars) 
Polyhouse framework - 20' x 200' 
Galvanized steel pipe 
Arches, 314' x 32' lengths 18.24 51 ea 930 5 4,650 21 19,530 
• $0.57 ft. 
Ground Inserts, 11 x 4.2' 3.15 102 ea 321 5 1,605 21 6,741 
to.75 ft. 
Threaded ridge lint, 114.00 1 ea 114 5 570 21 2,394 
314• x 200' @ $0.57 
End braces, 3141 x 32' 18.24 4 ea 73 5 365 21 1.533 
• $0.57 ft. 
Subtotal 1,438 7,190 30,198 
HarGclare 
Bolts for connecting arches 
and ground inserts, 31 x 314' 0.12 102 ea 12 5 60 21 252 
Hinges, 31 rustproof 1.20 12 ea 14 5 70 21 294 
Door latch, hasp 4.00 2 ea 8 5 40 21 168 
Subtotal 34 170 714 
Wood - treated white pine 
1 1/4' x 81 x roughcut 3 graded 0.74 440 ft. 326 5 1,630 21 6,846 
or better 
2' x 4' x 8' rough 3.31 4 ea. 13 5 65 21 273 
2' x 41 x 12' rough 4.% 4 ea. 20 5 100 21 420 
1' x 61 x 8' rough 2.60 4 ea. 10 5 50 21 210 
1' x 61 x 12' rough 3.95 4 ea. 16 5 80 21 336 
2' x 2' x 8' finished 2.14 5 ea. 11 5 55 21 231 
Subtotal 396 1,980 8,316 
Labor requirements 6.93*** 100 hrs. 693 5 3,465 21 14,553 
Hiscellaneous 200 5 1,000 21 4,200 
---------
TOTAL 2,761 **** 13,805 57,981 
t50 acres Total i 20,000 sq ft of polyhouw space. 
**200 acres total; 84 1000 sq ft of polyhouse space. 
***Average basic wage bffert withholding taxes and fringes $5.25 1 taxes and fringes add 321 or $1.68 for a total of $6.93. 
****Approxintately $0.69 per square foot. 
j. 
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TABLE 4. Cost of Irrigation Syst111 for a 50 and 200 Acre Field Nursery, U.S.D.A. Plant Hardiness Zones Fivt and Six, 1985. 
Item 
Winter Storage and Holding Area*** 
lnground irrigation syst .. 
Above ground irrigation syst111 
Polyhoust structures 
Holding area 
Subtotal (Winter storage and holding area) 
Field/Bed Irrigation'**** 
Jnground irrigation system 
Above ground irrigation syst111 
Traveler gun 
Subtotal (field irrigation) 
TOTAL (Not including well and pUllp) 
Cost of wtll***** 
Cost of PllllP***** 
Total for irrigation system 
*50 acres total 
**200 acres total 
***For details, see Table 4a. 
****For details, set Table 4b. 
*****For details, see Table 4c. 
50 Acre Field Nurstryt 
Total 
Cost 
(dollars) 
6,904 
1,072 
1,333 
9,309 
11,064 
1,829 
22,000 
------
34,893 
44,202 
13,500 
22,896 
------
80,598 
200 Acre Field Nursery** 
Total 
Cost 
(dollars) 
16,957 
4,101 
4,185 
--------
25,243 
34,606 
4,345 
22,000 
-----
60,951 
86,194 
13,500 
22,896 
--------
122,590 
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TABLE 4a. Cost of Irrigation System for the Winter Storage and Holding Area for a 50 and 200 Acre Field Nursery, 
U.S.O.A. Plant Hardiness Zones Five and Six, 1985. .. 
.. 
50 Acre Field Nurseryt 200 Acre Field Nurseryit 
Cost Per Total Total 
l.Mit Quantity Cost Quantity Cost 
It• Unit (dollars) Needed (dollars) Needed (dollars) 
lnground Irrigation Syst111 
81 pipe, PVC foot 3.98 506 2,014 1,656 6,5'1 
61 pipe, PVC foot 2.34 640 1,498 1,089 2,548 
4' pipe, PVC foot 1.24 379 470 1,114 1,381 
2' pipe, PVC foot 0.46 36 17 124 57 
Additional required equip11111t, estimated 
at ~ of pipe value 800 3,706 
Installation charges 
for 61 and 81 pipe foot 1.35 1,146 1,547 2,745 3,706 
for 2' and 4' pipe foot 1.26 443 558 1,238 1,560 
--Subtotal 6,904 17,959 
Above Ground Irrigation System 
1. Polyhouse structures-storage 
1-frost free hydrant l' t $60.00 
200 ft of 1' PVC pipe t to.22/foot 
= l44.00 
Installation labor/parts, estiiaated 
at 30~ of pipe cost = t13.20 
10-rotating sprinklers, Nelson Whizhead 
5164' nozzels 
• l4.95 = l49.50 polyhoust 166. 70 5 1,012*** 21 4,101*** 
2. Holding area 
3' pipe, latchless al1111in1111 foot 1.57 600 942 2,080 3,266 
Additional fittings 201 of pipe cost 188 208 
Pipe riser 3/4' diameter x 48' each 5.30 10 53 35 186 
Rotating sprinkler, t30BH Rainbird, 
Nozzle size 5132' x 3/32' each 15.00 10 150 35 525 
Subtotal (Above ground irrigation system 2,405 81286 
for storage and holding area) 
Total 9,309 26,245 
*50 acres total 
**200 acres total 
***Cost includes extra frost free hydrants ustd in other areas. 
iii'' 
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TABLE 4b. Cost of Bed and Field Irrigation for a 50 and 200 Acre Field Nursery, U.S.D.A. Plant Hardiness Zones Five 
• ~ Six, 1985. 
50 Acre Field Nursery* 200 Acre Field Nursery** 
Cost Per Total Total 
Unit Quantity Cost Quantity Cut 
Item Unit (dollars) Needed (dollars) Needed (dollars) 
Field/Bed Irrigation 
lnground Irrigation Systl!ll 
81 pipe, PVC mainline pipe foot 3.98 450 1,791 4,372 17,401 
61 pipe, PVC •ainline pipe foot 2.24 1,659 3,716 1,008 2,359 
4' pipe, PVC upri~t pipe foot 1.24 4 5 64 79 
Hydrant each 180.00 8 1,440 16 2.880 
Additional required equipment, estimated 
It m of pipt & hydrant value 1,330 4,544 
Installation charges 
for 61 and 81 pipe foot 1.35 2,056 2,777 5,380 7,263 
for 4' pipe foot 1.2' 4 5 64 80 
-Subtotal (inground irrigation systea) 11,064 34,606 
Above Ground Irrigation System 
3' pipe, Al1111in• portable latchless foot 1.57 820 1,287 1,940 3,046 
Additional required equip11111t, esti1111ted 
at 201 of pipe value 258 609 
Sprikler risers 314' x 48' each 5.30 14 74 34 180 
Rotating sprinkler, 1308H Rainbird, 
nozzle size 5132' x 3132' each 15 14 210 34 510 
Subtot1l (above ground irrigation system) 1,829 4,345 
Tr111eler Gun 450-500 gpm tlCh 22,000 1 22,000 1 22,000 
TOTAL BED lW> FIELD IRRIGATI~ 34,893 60,951 
*50 acres total 
**200 acres total 
52 
.· 
' ., 
TABLE 4C. Specifications and Costs of Installing a lOOH.P. Eltctric Well Pump and an 80 Foot Well, U.S.D.A.~Plant Hardiness · 
Zones Five and Six, 1985. · · 
Specifications 
Pump - above ground, 100 HP* lineshaft, 11800 RPM 
Basic tlectric 110tor 
Discharge head, 81 
Standard 10' 1111gth1 column, 80' depth asslllbly s• x 1 1/21 
Suction pipe, 81 x 10' 
Pultp bowl assembly -3 stage, 12' p11111p 
Air line guage and air line 
Mell stal, well plate, caaent 
Electrical equip!llllt 
Installation fee 
Right angle gear drive, auxillary power source 
using a tractor 
Subtotal 
+ Freight f lOI 
+ Building 
Total cost for PllllPt including shelter 
Mell Drilling 
Casting diilllltter, 141 O.D. 
Total cost for well 
TOTAL 
Total Cost 
(dollars) 
4,087 
1,196 
4,325 
340 
2,688 
45 
350 
88 
1,000 
17,105 
1,791 
4,000 
22,896 
13,500 
13,500 
-Aw\ lOOH.P. pump can supply 900 gallons per •inute of water at 65 psi givtn the specifications and site location. 
1 
1 
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Tablt 5. Annual Fixed Costs (Dollars) for a 50 acrrt Field i..rserv, U.S.D.A. Plant Hardiness Zones Five and Six, 1985. 
·.• Insurance 
It• Description Depreciation** lnterntttt and Tues**** Total 
Land Uni1111roved land 12,000 2,000 14,000 
+ l11prov111tnts Grading, tiling, graveling, pond 5,182 13,819 2,303 21,304 
-Subtotal 5,182 25,819 4,303 35,304 
Buildings 
Off ice and restroOllS 20' x 40' 1,260 3,360 685 5,305 
Plant and supplv storage 40' x 50' 1,800 4,800 978 7,578 
Hachinerv storage and shop 40' x 50' 1,800 4,800 978 7,578 
Polvhouse structures 200' x 20' 1,242 1,657 338 3,237 
Subtotal 6,102 14,617 2,979 23,698 
Hachintrv and Equipment 
Tractor, 75 HP 75 HP, diesel futl 2,545 3,393 107 6,045 
Tractor, 34 HP 34 HP, gas fuel 2,611 3,481 110 6,202 
Articulated 4 Wheel Drivt Loader Swinger 320 - lift cap. = 3,000lbs 3,420 4,560 144 8,124 
Tree spade 530P Handles 20 1 ,221 1&241 + lift pads 3,821 1,019 32 4,872 
Forks For front end loaders 99 132 4 235 
Plow 3 - 14 inch plows 235 314 10 559 
Disk 8' wide 351 468 15 834 
Harrow 10' wide 59 78 2 139 
Cultimulchtr - bed area 10' wide 342 456 14 812 
Sprayrig (bo011 spra,er) 100 gallon tank with 10' boOll 181 169 5 355 
Transplanter, 3 row 3-20 inch row bed transplanter 675 900 28 1,603 
Transplanter, one row Tree planter 450 600 19 1,069 
PmNnent irrigation/well pump 100 HP electric p1111p 1,638 4,368 138 6,144 
lnground irrigation/bed area PVC pipt/valves 498 1,328 42 1,868 
Above ground irrigation/bed area Al1111int111 pipe/valves/sprinklerheads 329 220 7 556 
lnground irrigation storage/holding PVC pipe/valves 311 829 26 1,166 
Above ground irr. storage/holding Al1111in1111 pipe/valves/sprinklerheads 433 289 9 731 
Traveler gun - field irrigation 450-500 gallons per ainute 1,980 2,640 83 4,703 
Portable irrigation pUllp 40 HP P.T.O irrigation p1111p/foot valve 38 51 2 91 
Ai rblast spr aver - •ttver • 300 gallon high pressure on trailer 463 432 14 909 
Fertilizer injector 26 gallon injector - bed use 309 206 6 521 
Transplanter, 2 row 2-42 inch row field transplanter 504 672 21 1,197 
U Blade - field 18' for undercutting 43 29 1 73 
Undercutter - bed Bed undercutter, so· blade, lift tines 37 34 1 72 
Fertiliztr sidedresser 2 row sidedresser 90 120 4 214 
Cultivator, 2 row 2 row field cultivator 219 204 6 429 
Hagon 4 whtel, far• W190n 712 949 30 1,691 
Cultivator, 3 row 3 row bed cultivator 289 270 g 568 
Truck 1/2 ton pickup truck 2,427 1,618 51 4,096 
Pallets Wooden 977 261 8 1,246 
Handtools Hi see 11 aneous 360 240 8 688 
Seeder Broadcast seeder 16 21 1 38 
Hower 7' - 3 blade lllOWtr 205 274 9 488 
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• Table 5 Con't 
Item Description Depreciation** Interest*** 
lnsuran~ - . 
and Taxes Total 
Flatbed Truck 
Heating Syst1111 for Propagation 
Gas fired unit heater - Hodine 
Fan jet - Aaae 
Thermostat 
Set-up for propane 
Set-up for heating syst111 
Other propagation materials 
Histing syst111 
Pipe and nozzles 
Treated boards 
Heater cable 
Subtotal 
Total for Depreciation, Interest, 
Insurance and Taxes 
Gener al Overhead 
Utilities 
Licenses and bonds 
Gener al repairs and maintenance 
Advertising and printing 
lnsuunce, personneltt 
Travel and professional fees 
Ac:hinistrative and aanageinentttt 
Hi scellaneous 
Subtotal 
Interest on General Overhead, 
Insurance and Taxes 
Total Annual Fixed Costs 
24 ft. flatbed, gas fuel 
200 1000 IJTU (input) 
Two stage 
Vent., reg., etc. 
Plywood, braces, bolts, etc. 
Hist-a-matic 
For misting syst1111 
5141 x 81 x variable length 
Telephone, electric, gas heat 
Buildings, grounds, roads 
Workmen's comp., FICA, health, un111111. 
Clerical, operator, supervisory, 
labor and off ice supplies 
121 per ann1111 for 6 •nths. 
on a total of $111 1297 
3,780 
99 
10 
4 
9 
9 
336 
135 
110 
141 
31,300 
====== 
42,584 
2,520 79 
132 4 
12 t 
5 • 12 • 12 • 
90 3 
36 1 
29 1 
38 1 
33,511 1,055 
====== ===== 
73,947 8,337 
6,379 
235 
22 
9 
21 
21 
429 
172 
140 
180 
65,866 
===== 
124,8'8 
6,200 
400 
7,060 
1,200 
19,200 
1,900 
66,000 
1,000 
102,960 
6,678 
234,506 
*Fifty acre total, 40 acrn growing space, 10 acres production facilities, holding area, fitld bed area, roads, etc. 
ttDepreciation was tsti•attd by dividing initial cost adjusted for a 1111 salvage value, by the years of ustful life. 
***Interest costs wtre esti•ated by 1111ltiplying the initial value of land, building, equipmtnt and lllChinery by the interest 
rate, 121 per ann1111. 
****Insurance and taxes. 
Land and iaprovements--Only taxn art nsessed, at a ratt of $20.00 per $1000.00 of urket value. 
Buildings--Taxes asstssed at a rate of $20.00 per $1000.00 of market value. Insurance, $500.00 deductible, at 
$4,46 per $1000.00 of market value. Total for category, $24.46 per $1000.00. 
Hachinery and equi1111ent--Taxes are not nsessed in state of Ohio on personal property. Insurance, $500.00 
deductiblt, at $3.78 per $1000.00 of initial value. 
tless than $0. 50 , 
ttlnsurance for personnel was nti111ated at 321 of salaries for owner/operator, supervisor, and clerical. 
tttO..ner/operator = $30 1000, Supervisor = $20 1000 1 Clerical = $10 1000 1 Supplies 1111 or $61000. Total = $661000. 
• 
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Table 51. Annual Fixed Costs (Dollars) for a 200 Acre* Field Nur1ery, U.S.D.A. Plant Hardiness Zones Five 111d Six, 1985 
Insurance 
It• DHcription Depreciation** lnttrtst*** and Taxutttt Total 
Land Unimproved land 48,000 8,000 56,000 
+ Improvements Grading, tiling, graveling, pond 12,789 34,105 5,684 52,578 
--Subtotal 12,789 82,105 13,684 108,578 
Buildings 
Office and rntrooms 20' x 40' 1,2'0 3,360 685 5,305 
Plant and supply storage 40' x 50' 1,800 4,800 978 7,578 
Machinery storage and shop 40' x 50' 1,800 4,800 978 7,578 
Polyhouse structures 200' x 20' 5,218 6,958 1,418 13,594 
Subtotal 10,078 19,918 4,059 34,055 
Machinery and Equipment 
Tractor, 75 HP 75 HP, diesel fuel 2,545 3,393 107 6,045 
Tractor 1 60 HP 60 HP, diesel fuel 1,838 2,450 77 4,365 
Tractor, 34 HP 34 HP, gas fuel 5,221 6,962 219 12,402 
Articulated 4-+lheel Drive Loader SWinger 220 - lift cap. = 2,000lbs 4,500 6,000 189 10,689 
Articulated 4-+lheel Drive Loader SWinger 320 - lift cap. = 31000lbs 6,840 9,120 287 16,247 
Tree spade 530P Handles 20',22", & 24" + liftpads 7,641 2,038 64 9,743 
Forks For front-end loaders 396 528 17 941 
Plow 3 - 14 inch plows 235 314 10 559 
Disk 8' widt 351 468 15 834 
Harrow 10' wide 59 78 2 139 
Cul ti1111lcher - bed area 10' wide 342 456 14 812 
Sprayrig (boom sprayer) 100 gallon tank with 10' boom 181 169 5 355 
Transplanter, 3 row 3-20 inch row bed transplanter 675 900 28 1,603 
Transplanter 1 one row Tree planter 450 600 19 1,069 
Per111anent irrigation/well PlllllP 100 HP electric PllllP 1,638 4,367 138 6,143 
lnground irrigation/bed area PVC pipe/valves 1,557 4,153 131 5,841 
Abovt ground irrigation/bed area Alumin1111 pipe/valves/sprinklerheads 782 522 16 1,320 
lnground irrigation storage/holding PVC pipe/valves 808 2,155 68 3,031 
Above ground irr. stor1ge/holding Aluminua pipe/valves/sprinklerheads 1,491 994 31 2,516 
Traveler gun - field irrigation 450-500 gallons per minute 1,980 2,640 83 4,703 
Portable irrigation PllllP 40 HP P.T.O irrigation pump/foot valve 38 51 2 91 
Airblast sprayer - "ttver• 300 gallon high pressure on trailer 463 432 14 909 
Fertilizer injector 26 gallon injector 307 205 6 518 
Transplanter, 2 row 2-42 inch row field transplanter 504 672 21 1,197 
U-Blade - field 181 for undercutting 43 29 1 73 
Undtrcutter - bed Bed undercutter, 50" blade, lift tines 37 34 1 72 
Fertilizer sidtdresser 2 row sidedresser 90 120 4 214 
Cultivator, 2 row 2 row field cultivator 450 420 13 883 
Wagon 4 wheel, farm wagon 1,424 1,899 60 3,383 
Cultivator, 3 row 3 row bed cultivator 289 270 9 568 
Truck 112 ton pickup truck 4,855 3,236 102 8,193 
Pallets Wooden 2,603 694 22 3,319 
Handtools Miscellaneous 1,368 912 29 2,309 
Steder Broadcast seeder 16 21 1 38 
Hower 7' - 3 blade mower 205 274 9 488 
--- ----
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• Table Sa Con' t 
-Insurance 
I t111 Description Depreciation** Interest*** and Taxes**** Total 
Flatbed truck 
Heating System for Propagation 
Gas fired unit heaters - Hodi ne 
Fan jet - Aane 
Ther1110s tat 
Set-up for propane 
Set-up for heating system 
Other Propagation Haterials 
Hi sting system 
Pipe and nozzles 
Treated boards 
Heater cable 
Subtotal 
Total for Depreciation, Interest 
Insurance and Taxes 
General Overhead 
Utilities 
Licenses and bonds 
General repairs and maintenance 
Advertising and printing 
Insurance, personneltt 
Travel and professional fees 
Achinistrative and managementttt 
Hi scellaneous 
Subtotal 
Interest on General Overhead 
Insurance, and Taxes 
Total Annual Fixed Costs 
24 ft. flatbed, gas fuel 
2000,000 BTU (input) 
Two stagt 
Vent., reg., etc. 
Plywood, braces, bolts, etc. 
Hist-a-matic 
For misting system 
514' x 8' x variable length 
Telephone, electric, gas heat 
Buildings, grounds, roads 
Work111t11' s comp., FI c:A, health, unap. 
Clerical, operator, supervisory, 
labor and off ice supplies 
1~ per ann1111 for 6 months 
on a total of t183,169 
7,560 5,040 
199 265 
19 24 
8 11 
18 24 
18 24 
672 179 
270 72 
440 117 
567 151 
61,993 63,483 
====== ====-== 
84,815 165,386 
159 
8 
1 
• 1 
1 
6 
2 
4 
5 
2,001 
====== 
19,740 
12,759 
472 
44 
19 
43 
43 
857 
344 
561 
723 
127,477 
==•==== 
270,110 
9,200 
600 
12,200 
1,800 
30,400 
2,725 
104,500 
2,000 
163,425 
10,990 
440,525 
tTwo hundred acre total, 170 acres growing space, 30 acres production facilities, holding area, field bed area, roads, etc. 
**Depreciation was esti•ated by dividing initial cost adjusted for a 10~ salvage value, by the years of useful life. 
***Interest costs were estimated by 11Ultiplying the initial value of land, building, equipment ind iaachinery by the interest 
rate, 1~ per annum. 
****Insurance and taxes. 
Land and i11provl!lltnts--Only taxes are assessed, at a rate of $20.00 per $1000.00 of 1111rket value. 
Buildings--Taxes are assessed at a rate of $20.00 per $1000.00 of market value. Insurance, $500.00 deductible, at 
$4.46 per $1000.00 of market value. Total for category, $24.46 per $1000.00. 
Machinery and equipaent--Taxes are not assessed in state of Ohio on personal property. Insurance, $500.00 
deductible, at $3.78 per $1000.00 of initial value. 
tless than $0.50. 
ttlnsurance for personnel was estimated at 3~ of salaries for owner/operator, supervisors, and clerical. 
tttCMner/operator = $35,000 1 2 Supervisors @ $20 1000 ea. = $40 1000 1 2 Clerical @ $10,000 = $20,000, Supplies 10~ or 
59,500. Total = $104 1500. 
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TABLE 6. Plant Densities and losses for Field Production of Nursery Plants, U.S.D.A. Plant Hardiness Zones Five 
• ani:l Six, 1985. 
Size of Years Est. 
Salable in 
Spacing 
Between 
Rows 
Spacing 
In 
Rows 
Sq. Ft. Plants Percent 
Group Description Plant Rotation 
I Slow Growing Evergreens - Taxus 18-241 7 44• 
II Fast Growing Evergreens - Juniperus 18-241 s 44• 
Ill Deciduous Shrubs - Viburnum 3-4' 4 481 
IV Shade Tree - Acer Rubr111 21 dia. 5 96' 
V Ornamental Tree - Halus 5-6'(1 l/21 ) 4 961 
*Sq. ft. per plant includes necessary perimeter roads. 
**Assume 1/2 of loss between first and second year and remainder in last year of production. 
production would be left in the field. 
Per Plant* Per Acre Loss** 
281 10.2 4,272 15 
28' 10.2 4,272 15 
30' 11.9 3,652 15 
421 33.6 1,298 10 
361 28.7 1,518 10 
Losses in the last year of 
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TABLE 6a. Planting and Harvesting Requirements for a 50 Acre* Field Nursery, U.S.D.A. Plant Hardiness Zones Five 
and Six, 1985. 
Plant 
Group Description 
I Slow Growing Evergreens - Taxus 
II Fast Growing Evergreens - Juniperus 
Ill Deciduous Shrubs - Viburnum 
IV Shade Tree - Acer Rubrtun***** 
V Ornanental Tree - Halus***** 
Total 
Propagation** Bedding Area*** 
Uni ts 
Stuck 
7,914 
11,107 
11,869 
30,890 
Rooted 
Cuttings 
Planted 
6,088 
8,544 
9,130 
23,762 
Acres 
8 
8 
8 
8 
8 
40 
Field Planting 
Acres Units Units 
Planted Planted Harvested 
Per Year Per Year Per Year**** 
1.14 4,870 4,140 
1.60 6,835 5,810 
2.00 7,304 6,208 
1.60 2,076 1,869 
2.00 3,036 2,732 
8.34 24,121 20,759 
*50 total acres with 40 acres in field growing space, and 10 acres in production facilities, holding area, field bed area, 
roads, etc. 
**For each plant available for transplanting as a rooted cutting into the bedding area, it is estimated that 1.3 cuttings 
would need to be stuck in the propagation facility. 
***For each plant available for transplanting into the field, it is estimated that 1.25 rooted cuttings would need to 
be planted in the bedding area. 
****Assume 1/2 dug in Fall for Fall sales and overwintering and 1/2 dug in the Spring. 
*****Shade and Ornanental Trees would be purchased as bare root liners for planting directly into the field. 
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TABLE 6b. Planting and Harvesting Requirements for a 200 Acre* Field Nursery, U.S.D.A. Plant Hardiness Zones Five 
• anCI Six, 1985. 
Plant 
Group Description 
I Slow Growing Evergreens - Taxus 
II Fast Growing Evergreens - Juniperus 
III Deciduous Shrubs - Viburnum 
IV Shade Tree - Acer Rubrlllti*tt 
V Ornillllt!lltal Tree - Halus***** 
Total 
Propagation** Bedding Area*** 
Units 
Stuck 
37,710 
48,594 
51,927 
138,231 
Rooted 
Cuttings 
Planted 
26,700 
37,380 
39,944 
104,024 
Acres 
35 
35 
35 
35 
35 
175 
Field Planting 
Acres Units Units 
Planted Planted Harvested 
Per Year Per Year Per Year**** 
5.00 21,360 18,156 
7.00 29,904 25,418 
8.75 31,955 27,162 
7.00 9,086 8,177 
8.75 13,283 11,954 
-- --36.50 105,588 90,867 
*200 total acres with 175 acres in field growing space, and 25 acres in production facilities, holding area, field bed area, 
roads, etc. 
**For each plant available for transplanting as a rooted cutting into the bedding area, it is estimated that 1.3 cuttings 
would need to be stuck in the propagation facility. 
***For each plant available for transplanting into the field, it is estimated that 1.25 rooted cuttings would need to 
be planted in the bedding area. 
****Ass11111e 1/2 dug in Fall for Fall sales and overwintering and 1/2 dug in the Spring. 
*****Shade and Ornamental Trees would be purchased as bare root liners for planting directly into the field. 
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TA8LE 6c. Annual Overwintering Requirements* for a 50 Acre** and 200 Acre*** Field Nursery, U.S.D.A. Plant Hardiness Zones · 
Five and Six, 1985. 
Item Description 
I 
II 
Ill 
IV 
v 
TOTAL 
Slow Growing Evergreens - Taxus 
Fast Growing Evergreens - Juniperus 
Deciduous Shrubs - Viburnum 
Shade Tree - Acer Rubrum 
Orna11ental Tree - Halus 
Sq. ft, 
Per 
Plant 
Requiredt 
4 
4 
4 
15 
15 
*Ass1111td 1/4 of year's production overwintered. 
50 Acre Field Nursery 
No. of 
Plants 
Over 
Wintered 
1,035 
1,453 
1,552 
467 
683 
5,190 
Sq. Ft. 
of 
Polyhouse 
Requiredlt 
4,140 
5,812 
6,208 
16,160ttt 
Sq. Ft •• 
of 
Holding Area 
Required 
7,009 
10,245 
17,254 
200 Acre Field Nursery 
No. of Sq. Ft. Sq. Ft. 
Plants of of 
Over- Polyhouse Holding Area 
Wintered RequiredH Required 
4,539 18,156 
6,355 25,418 
6,791 27,164 
2,044 30,660 
2,989 44,835 
22,718 70,738tlt 75,495 
**50 acres total with 40 acres of field growing space, and 10 acres of production facilities, holding area, field bed area, 
roads etc. 
***200 acres total with 175 acres of field growing space, and 25 acres of production facilities, holding area, field bed area, 
roads etc. 
tSq. Ft. per plant includes necessary perimeter roads. 
tlOne 20 x 200 sq. ft. polyhouse can hold 900 plants where each requires 4 sq. ft. The center patl"way (2' x 200') would take 
up 400 sq. ft. of space that would not be available for plants. 
ttl50 acre field nursery would require 4.5 polyhouses, 200 acre field nursery would require 19.7 polyhouses. 
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TABLE 7. Annual Shipping Requirl!llellts for a 50 Acre* and 200 Acre** Field Nursery, U.S.D.A. Plant Hardiness 
Zo~es Fiue and Six, 1985. 
50 Acre Field Nursery 200 Acre Field Nursery 
--------------------- --------------------------
Units Units Units 
Plant 8 & 8 Per To Be No. of To Be No. of 
Group Description Size Truck Shippedt Truckloads Shippedt Truckloads 
I Euergreens - Taxus 12· 690 4,140 6.0 18,156 26.3 
II Euer9reens - Juniperus 12· 690 5,810 8.4 25,418 36.8 
Ill Deciduous Shrubs - Viburnum 12· 690 6,208 9.0 27,162 39.4 
IV Shade Tree - Acer rubrum 241 100 1,869 18.7 8,177 81.8 
v Ornanental Tree - Halus 181 140 2,732 19.5 11,954 85.4 
TOTAL 20,759 61.6 90,867 269.7 
-----------------------------------------------------------------------------------------------------------------------------------
Trucks 
Req. 
Fall-
Spring-ttarch 
-April 
-Hay 
15 
11 
24.6tt 
11 
67 
51 
100.7" 
51 
t50 acres total with 40 acres of growing space, and 10 acres of production facilities, holding area, field bed area, 
roads etc. 
tt200 acres total with 175 acres of field growing space, and 25 acres of production facilities, holding area, field bed area, 
roads etc. 
11/4 will be shipped in the Fall. 3/4 will be shipped in the Spring: 1/4 of the Spring shipment in March, 1/2 in April and 
114 in Hay. 
ttlimiting factor. In the small nursery it will be necessary to ship 6+ truck loads per week and in the large 25+. 
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TABLE 8.--Annual Variablt Costs (Dollars) for Group I Plants (Taxus) for a 50 Acr'e* Field Nursery, U.S.D.A Plant Hardiness 
Zones Five and Six, 1985. 
Cost per Total Variable 
I tea Description Unit Unit** Quantity Cost 
Propagation*** 
Rooting media Sand cubic yd. 6.50 9.00 58 
Collecting, stripping 7914 units@ 1200/hr. hrs. 6.93**** 6.60 46 
& sticking 
Hain tai nance 50I of total prop. 11aint. hrs hrs 6.93 3'5.00 2,530 
Harvest 7914 units@ 600/hr hrs 6.93 13.19 91 
Hor1111ne powdtr t8, J .B.A. lbs. 15.50 0.23 4 
Subtotal 2,729 
Materials 
Burlap 32' x 32' squares + twine each 0.45 4,140.00 1,863 
Polyethylene f il• 4 mil white, 32' x 225' each 127.50 1.04 133 
Strip tags :vs• X 7' plastic strip tag each 0.02 4,140.00 83 
Chellicals Cust• spread, cust1111 blend: 45-0-0, 
0-44-0 1 0-0-60 (f ertiliztr) ton 176.00 0.72 127 
Custom spread, (li11t) ton 20.00 1.28 26 
Urea, 45-0-0 (fertilizer) ton 220.00 1.38 304 
Soluble 20-20-20 (fertilizer) ton 1,411.20 0.14 198 
Trif luralin 4 EC (Tref lan) (herbicide) gallon 33.49 0.32 11 
Simazine 80MP (Princep) (herbicide) pound 3.75 17.45 65 
DCPA 7W (Dacthal) (herbicide) pound 6.37 50.69 323 
Malathion, 57EL (Cythion) (insecticide) gallon 18.28 16.34 299 
Benomyl 1 50 MP 1 (Benlate) (fungicide) pound 14.17 10.89 154 
Carbary!, SOWP (Sevin) (insecticide) pound 6.09 27.23 166 
Chlorothalonil 10H cu. ft.(Termil) (fung.) canister 1.76 3.12 5. 
Other (i.e. Kelthane1 Captan, Di-syston, 310 
Orthtne1 etc.)***** 
Subtotal 4,067 
Machinery and Equipment 
Tractor 1 75 HP hour 17.00 32.54 553 
Tractor, 34 HP hour 4.99 32.31 161 
Articulated Loader/31000lbs hour 14.81 26.98 400 
Forks hour 0.01 73.24 1 
Plow, 3-14' hour 6.57 1.02 7 
Disk, 8' wide hour 4.23 2.09 9 
Harrow, 10' wide hour 8.45 0.16 1 
Cultimulcher, 10' wide hour 24.70 0.31 8 
Spray rig with 10' boom hour 2.77 2.76 8 
Transplanter, 3 row hour 26.79 1.23 33 
Permanent irrigation\ wtll & PlllllP lOO!f> hour 7.60 86.28 656 
lnground irrigation - bedlf ield area hour 3.13 72.00 225 
Above ground irrigation - bed area hour 1.83 72.00 132 
lnground irrigation - storage & holding hour 5.65 12.00 68 
Above ground irrigation - storage & hold. hour 11.05 12.00 133 
Traveler gun hour 12.06 2.28 28 
Table 8 Cont. 
Item 
Subtotal 
labor 
Subtotal 
Interest Olarge on 
Operating Capital 
Total Annual Variable 
Costs 
Variable Cost 
per 18-24 Inch 
Salable Plant 
Description 
Portable PTO pump, 40 HP (Emlrgency) 
Airblast sprayer 
Fertilizer injector 
Transplanter 1 2 row 
Undercutter, bed 
U-Blade 
Sidedresur, 2 row 
Cultivator, 2 row 
Wagon, 4 wheel 
Cultivator, 3 row 
Truck, 1/2 ton pickup 
Flatbed truck, 24' bed 
Labor hours 
Related labor hours, 20I 
Computed at 121 on an annual 
basis for 6 1111nths 
Uni ts available for sale 
in a givtn year 
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Unit 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
percent 
each 
Cost ptr Total V1riablt 
Unit** Quantity Cost 
(no costs budgeted) 
1.01 21.78 
12.39 4.'4> 
12.00 2.03 
1.16 1.17 
17.56 0.38 
0.63 7.53 
.95 12.56 
0.48 10.80 
13.93 1.38 
8.42 346.67 
14.87 26.98 
6.93**** 1,369.51 
6.93 273.!JO 
6.0 
(0.06) 
24,079.00 
4,140.00 
22 
56 
24 
1 
7 
5 
12 
5 
19 
2,919 
401 
5,894 
9,491 
1,898 
11,389 
1,445 
25,524 
6.17 
*Total IWrstry - 50 acres, 40 acrts of growing space, 10 acres production facilities, holding & field bed arta1 roads, etc. 
Group I Plants - 10 acres, 8 acres of growing space, 2 acres production facilities, holding & field bed area, roads, etc., 
41140 1 18-24 inch Silable plants per year. 
ttQuanti ty discounts were applied to daicals and other items. 
***71914 plants would be stuck in the propagation house annually whert about 231 would be lost over a two ye1r period 
leaving 61088 for transplanting into liner beds. About 201 of the plants in the liner beds would bt lost over a three 
year period leaving 4,870 for transplanting into the field. 
***Atwerage basic wage before withholding taxes and fringes $5.25, taxes and fringes add 321 or tl.68 for a total of $6.93. 
*****lo achieve better pest and disease control alternating chemical applications are advis.able. Alternative chemical costs 
were esti111ted at 50S of the cost of Halathion, Btnomyl, and Carbary!. 
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TABLE Ba.--llnnual Variable Costs (Dollars) for Group I Plants (Taxus) for a 200 Acret Field Nursery, U.S.D.A Plant 
Hardiness Zones Five and Six, 1985. 
Cost per Total Variable 
It• Description Unit Uni tti Quantity Cost 
Propagitionttt 
Rooting media Sand cubic yd. 6.50 18.00 117 
Collecting, stripping 37,710 units f 1200/hr. hrs. 6.93**** 31.43 218 
& sticking 
Haint1inance 5<m of total prop. maint. hrs. hn. 6.93 400.00 2,m 
Harvest 37,710 units f 600/hr. hrs. 6.93 62.85 436 
HorlMlne powder 18, I .8.A. lbs. 15.50 1.08 17 
Subtotal 3,560 
Materials 
Burlap 32' x 32' squares + twine each 0.45 18,156.00 8,170 
Polyethylene f il• 4 ail white, 32' x 225' each 127.50 4.54 579 
Strip tags 518' X 7' plastic strip tag each 0.02 18,156.00 363 
Chellicals Custom spread, cust1111 blend: 45-0-0, 
0-44-0 1 0-0-60 (fertilizer) ton 176.00 3.17 558 
Cus tCND spread, (l i111) ton 20.00 5.16 103 
Urea, 45-0-0 (fertilizer) ton 220.00 5.50 1,210 
Soluble 20-20-20 (fertilizer) ton 1,411.20 0.55 776 
Trif luralin 4 EC (Trtflan) (herbicide) gallon 33.49 1.40 47 
Siaazine 8fl4P (Princep) (herbicide) pound 3.75 79.58 298 
DCM 751' (Dacthal) (herbicide) pound 6.37 208.89 1,331 
Malathion, 57EL, (Cythion) (insecticide) gallon 18.28 71.61 1,309 
8tn1111Yl, 50 WP, (Btnlate) (fungicide) pound 14.17 24.75 351 
Carbary!, 80MP (Sevin) (insecticide) pound 6.09 119.36 727 
Chlorothalonil 10H cu. ft.(Termil) (fung.) canister 1.76 13.36 24 
Other (i.e. Kelthane, Captan, Oi-syston, 1,194 
Or thine, etc. >***** 
Subtotal 17,070 
Machinery and Equipment 
Tractor, 75 HP hour 17.00 18.73 318 
Tractor, 60 HP hour 11.68 23.77 278 
Tractor, 34 HP hour 4.99 141.56 706 
Articulated Loader/2,000lbs hour 6.67 82.25 549 
Articulated Loader/31000lbs hour 14.81 82.25 1,218 
Forks hour 0.01 164.50 2 
Plow, 3-14' hour 6.57 4.49 29 
Disk, 8' wide hour 4.23 9.09 38 
Harrow, 10' wide hour 8.45 0.67 6 
Culti1t1lcher 1 10' wide hour 24.70 1.34 33 
Spray rig with 10' boOll hour 2.77 12.01 33 
Transplanter, 3 row hour 26.79 5.34 143 
Per111nent irrigation\ well & PlllP 100HP hour 7.60 118.00 897 
lnground irrigation - bed/field area hour 3.13 96.00 300 
Above ground irrigation - bed area hour 1.83 96.00 176 
Inground irrigation - storage & holding hour 5.65 12.00 68 
Above ground irrigation - storage & hold. hour 11.05 12.00 133 
Travler gun hour 12.06 10.00 121 
Table 8a Cont. 
Item 
Subtotal 
Labor 
Subtotal 
Interest Charge on 
Optrating Capital 
Total Annual Variable 
Cuts 
Variable Cost 
per 18-24 Inch 
Salable Plant 
Dncription 
Portable PTO pump, 40 HP (1111r9ency) 
Airblast sprayer 
Fertiliztr injector 
Transplanttr, 2 row 
llldercutttr, bed 
U Blide 
Sidtdrnstr, 2 row 
Cultivator, 2 row 
Wagon, 4 wheel 
Cultivator, 3 row 
Truck, 1/2 ton pickup 
Flatbed truck, 24' bed 
Labor houn 
Related hbor hours, 201 
Collputed at 121 on an annual 
basis for 6 110nths 
llli ts available for sale 
in a given year 
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Unit 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
ptretnt 
each 
Cost per Total Variable 
Unit** Quantity Cost 
(no costs budglttd) 
1.01 95.49 
12.39 4.5 
12.00 8.90 
1.16 5.13 
17.5' 1.65 
0.63 33.00 
.95 59.4 
0.48 47.30 
13.93 6.03 
8.42 520.00 
14.87 123.38 
6.93**** 5,356.02 
6.93 1,011.20 
6.0 
(0.06) 
76,909.00 
18,156.00 
96 
56 
107 
6 
29 
21 
56 
23 
84 
4,378 
1,835 
11,739 
37,117 
7,423 
44,540 
4,615 
81,524 
4.49 
tlotal Nursery - 200 acres; 170 acres of growing spact1 30 acrn production facilities, holding & field bed area, roads, etc., 
Group I Plants - 40 acrn; 34 acres of growing space, 6 acres production facilities, holding & field bed area, roads, etc., 
18,15', 18-24 inch salable plants per year. 
~antity discounts were applied to chellicals and other itt!lllS. 
ttt34,710 plants would bt stuck in the propagation house where about 231 would be lost leaving 26,700 for transplanting into 
lintr beds. About 20S of the plants in the liner beds would be lost leaving 21,360 for transplanting into the field. 
ttt#iverage basic wage before withholding taxes and fringes $5.25, taxes and frin911 add 321 or $1.68 fer a total of $6.93. 
tttttTo achieve better pest and disease control alternating chellical applications are ldvisable. Alternative chllnical costs 
were ntinted at 5111 of the cost of Malathion, Btnayl, and Carbary!. 
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TABLE 9.--Annual V11iable Costs (Dollars) for Group II Plants (Juniperus) for a 50 Acre* Field Nursery, U.S.D.A Plant 
Hardiness Zones Five and Six, 1985. 
Cost per Total Variable 
It• Description Unit Unit** Quantity Cost 
Propagation*** 
Rooting ltdia Sand cubic yd. 6.50 12.00 78 
Collecting, stripping 11 1107 f 700/hr. hrs. 6.93Hti 6.60 46 
& sticking 
Haintainance ~ of total prop • .aint. hrs. hrs. 6.93 182.50 1,265 
Harvest 11,107 • 500/hr I hrs. 6.93 22.21 154 
Hor110ne powder 13, 1.8.A. lbs. 11.70 0.32 4 
Subtotal 1,611 
Materials 
Field pot 32' x 32' squares t twine each 0.45 5,810.00 2,615 
Polyethylene film 4 mil white, 32' x 225' each 127.50 1.45 185 
Strip tags 518' X 7' pli!>tic strip tag each 0.02 5,810.00 116 
Chemicals Custom spread, cust• blend: 45-0-0 1 
0-44-0 1 0-0-60 (fertilizer) ton 176.00 1.02 180 
Cust1111 spread, (lime) ton 20.00 1.80 3' 
Urea, 45-0-0 (fertilizer) ton 220.00 0.88 194 
Soluble 20-20-20 (fertilizer) ton 1,411.20 0.12 169 
Trifluralin 4 EC (Tref lan) (herbicide) gallon 33.49 0.45 15 
Simazine 80WP (Princep) (herbicide) pound 3.75 13.00 49 
DCPA 75"1P (Dacthal) (herbicide) pound 6.37 36.40 232 
Malathion, 57EL, (Cythion) (insecticide) gallon 18.28 11.70 214 
Btnomyl, 50 MP, (Benlate) (fungicide) pound 14.17 19.50 276 
Carbary!, 80WP (Sevin) (insecticide) pound 6.09 7.80 48 
Chlorothalonil lOH cu. ft.(Ter•il) (fun9.) canister 1.76 4.55 8 
Other (i.e. Kelthane, Captan, Di-syston, 
Or thene, etc. >***** 
Subtotal 4,337 
Machinery and Equipment 
Tractor, 75 HP hour 17.00 24.29 413 
Tractor, 34 HP hour 4.99 37.31 186 
Articulattd Loader/31000 lbs. hour 14.81 49.77 737 
Fork hour 0.01 49.77 1 
Plow, 3-14' hour 6.57 1.44 9 
Disk, B' wide hour 4.23 3.48 15 
Harrow, 10' wide hour 8.45 0.21 2 
Cultimulcher, 10' wide hour 24.74 0.38 10 
Spray rig with 10' bo• hour 2.77 2.14 6 
Transplanter, 3 row hour 26.79 1.71 46 
Per111a11ent irrigation\ well & pllllp lOOHP hour 7.60 63.20 480 
Inground irrigation - bed area hour 3.13 48.00 150 
Above ground irrigation - bed area hour 1.83 48.00 88 
lnground irrigation - storage & holding hour 5.65 12.00 68 
Above ground irrigation - storage & hold. hour 11.05 12.00 133 
Traveler gun hour 12.06 3.20 39 
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Table 9 Cont. 
Item Description Unit Unit** Quantity Cost 
Portable PTO puiap 1 40 HP hour (no costs budgeted) 
Airblast sprayer hour 1.01 15.60 16 
Fertilizer injector hour 12.39 3.00 37 
Transplanter, 2 row hour 12.0 2.84 34 
~dtrcutter 1 bed hour 1.16 1.64 2 
Sidedresser, 2 row hour 0.63 4.80 3 
Cultivator, 2 row hour .95 9.51 9 
Wagon, 4 wheel hour 0.48 15.12 7 
Cultivator, 3 row hour 13.93 1.32 18 
Truck, 112 ton pickup hour 8.42 346.67 2,919 
Flatbed truck, 24' bid hour 14.87 36.47 542 
Subtotal 5,970 
Labor 
Labor hours hour 6.93**** 1,491.56 10,337 
Related labor hours, 20S hour 6.93 298.00 2,065 
Subtotal 12,402 
Interest Chargt on Collputtd at 121 on an annual percent 6.0 24,320.00 1,459 
Operating Capital basis for 6 111nths (0.06) 
Total Annual Variable 
Costs 25,779 
Variable Cost 
ptr 18-24 Inch llli ts available for sale 
Salable Plant in a given year each 5,810.00 4.44 
*Total ,..rsery - 50 acres, 40 acres of growing space, 10 acres production facilities, holding & fitld bed area, roads, etc. 
Group II Plants - 10 acres, 8 acres of growing space, 2 acres proQlction facilities, holding & field bid area, roads, etc., 
51810, 18-24 inch salablt plants per ,tar. 
ttQu .. tity discounts were applied to ch111icals and other itllllS. 
tttll ,107 plants would be stuck in the propagation house where about 2~ would be lost ltaving 81544 for transplanting into 
liner beds. About 20S of the plants in the liner beds would be lost leaving 61835 for transplanting into tht field. 
ttttf\ver191 basic wage before withholding taxts and fringes $5.251 taxes and fringn idd 321 or $1.'8 for a total of $6.93. 
tttttTo achieve better pest and di~11e control alternating che11ical applications art advisable. Alternative chellical costs 
were nti11attd at SOI of the cost of Halathion, Ben1111yl, and Carbary!. 
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TABLE 9a.--lwlnual Variable Costs (Dollars) for Group II Plants (JunJperus) for a 200 Acrrt Field Nurserv, U.S.D.A Plant 
Hardiness Zones Five and Six, 1985. 
Cost per Total Variable 
It• Description Unit Unit** ~antitv Cost 
Propag1tionttt 
Rooting llltdi a Sand cubic vds. 6,50 24.00 156 
Collecting, stripping 48,594 • 700/hr I hrs. 6.93**** 69.42 481 
& sticking 
Haintainance 251 of total prop. maint. hrs. hrs. 6.93 175.00 1,213 
Harvest 48 1594 t 500/hr. hrs. 6.93 97 .19 674 
Ho1110ne powder 131 1.8.A. lbs. 11.70 1.39 16 
Subtotal 2,540 
Hattrials 
Burlap 32• x 32• squares t twine each 0.45 25,418.00 11,438 
PolyethiJlene f il• 4 •il white, 32' x 225' each 127.50 6.35 810 
Strip tags 519• X 71 plastic strip tag each 0.02 25,418.00 508 
Chemicals Cust1111 spread, cust1111 blend: 45-0-0, 
0-44-0 1 0-0-60 (fertilizer) ton 176.00 4.44 781 
Custom spread, (li11e) ton 20.00 4.95 !J!J 
Urea, 45-0-0 (fertilizer) ton 220.00 4.95 1,089 
Soluble 20-20-20 (fertilizer) ton 1,411.20 0.52 734 
Trifluralin 4 EC (Treflan) (herbicide) gallon 33.49 1.97 66 
Simazine 8llf> (Princep) (herbicide) pound 3.75 61.10 229 
DCM 7SIP (Dtcthal) (herbicide) pound 6.37 159.04 1,013 
Malathion, 57EL, (Cythion) (insecticide) gallon 18.28 48.59 888 
BtrH111Vl 1 50 MP, (Btnlate) (fungicide) pound 14.17 32.36 459 
Carbary!, BOMP (Sellin) (insecticide) pound 6.09 80.90 493 
Chlorothalonil lOH cu. ft.(Tenail) (fung.) canister 1.76 19.05 34 
Othtr (i.e. Kelthane, Captan, Oi-svston, 920 
Orthtne, etc.)***** 
Subtotal 19,561 
Machinery and Equip111Rt 
Tractor, 75 HP hour 17.00 26.23 446 
Tractor, 60 HP hour 11.68 79.25 926 
Tractor, 34 HP hour 4.99 142.18 709 
Articulated Loader/21000lbs hour 6.67 49.88 333 
Articulated loader/31000lbi hour 14.81 49.88 739 
Forks hour 0.01 !J!J.67 1 
Plow, 3-14• hour 6.57 6.29 41 
Disk, 8' wide hour 4.23 10.84 46 
Harrow, 10' wide hour 8.45 0.94 8 
Cultimulcher, 10' wide hour 24.70 1.65 41 
Spray rig with 10' bo1111 hour 2.77 9.37 26 
Transplanter, 3 row hour 26.79 7.48 200 
Ptr•anent irrigation\ well & pump lOOff' hour 7.60 88.00 669 
Jnground irrigation - bed area hour 3.13 62.00 194 
Above ground irrigation - bed area hour 1.83 62.00 113 
lnground irrigation - storage & holding hour 5.65 12.00 68 
Above ground irrigation - storage & hold. hour 11.05 12.00 133 
Traveler gun hour 12.06 14.00 169 
Table 91 Cont. 
Item 
Subtotal 
Libor 
Subtotal 
Interest Charge on 
Op1ratin9 Capital 
Total Annual Variable 
Costs 
Variable Cost 
per 18-24 Inch 
Salable Plant 
Description 
Portable PTO pump, 40 HP 
Airblast sprayer 
Fertilizer injector 
Tnnsplanter, 2 row 
Undercutttr, bed 
Si dedresser, 2 row 
Cultivator, 2 row 
Wagon, 4 wheel 
Cultivator, 3 row 
Truck, 1/2 ton pickup 
Flatbed truck, 24' bed 
Libor hours 
Rtlated labor hours, 201 
Computed at 121 on an annual 
basis for 6 months 
Uni ts available for sale 
in a givtn year 
69 
Unit 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
percent 
each 
Cost per Total Variible 
Uni tti Quantity Cost 
(no costs budgeted) 
1.01 68.16 
12.39 3.00 
12.00 12.46 
1.16 7.19 
0.63 21.00 
.95 41.:SS 
0.48 66.20 
13.93 5.68 
8.42 520.00 
14.87 159.48 
6.93**** 6,271.93 
6.93 1,254.38 
6.0 
(0.06) 
86,298.00 
25,418 
69 
37 
150 
8 
13 
40 
32 
79 
4,378 
2,371 
12,039 
5,178 
91,476 
3.60 
*Total Nursery - 200 acres, 170 acres of growing space, 30 acres production facilities, holding & field bed arH, roads, etc. 
Group II Plants - 40 acres, 34 acres of growing spac., 6 acres production facilities, holding & field bed area, roads, etc., 
25,418, 18-24 inch salable plants per y1ar. 
**Quantity discounts were applied to chemicals and other items. 
***48,594 plants would be stuck in the propagation house wre about 231 would bt lost leaving 37 ,380 for transplanting into 
liner beds. About 281 of the plants in liner beds would be lost leaving 29,904 for transplanting into the field. 
****Avtragt basic wage before withholding taxes and fringes t5.25, taxes and fringes add~ or t1.68 for a total of t6.93. 
titttTo achitve better pest and disease control alternating chaltical applications are advisable. Alternative chlllical costs 
were estiuted at SOI of the cost of Malathion, Benomyl, and Carbary!. 
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TABLE 10.--Annual Variable Costs (Dollars) for Group III Plants (Viburnum) for a 50 Acre* Field Nursery, U.S.D.A 
Plant Hardiness Zones Five and Six, 1985. 
Cost per Total Variable 
It• Description Unit Uni ttt Quantity Cost 
Propagation*** 
Rooting media Sand cubic yd. 6.50 12.00 78 
Collecting, stripping 11,869 f 1000/hr. hrs. 6.93 11.87 82 
& sticking 
Mai ntainance ~of total prop. maint, hrs. hrs. 6.93 182.50 1,265 
Harvest 11, 869 f 400/hr • hrs. 6.93 29.68 206 
Hormone powder tl, I .B.A. lbs. 8.00 0.34 3 
Subtotal 1,634 
Materials 
Burlap 32' x32' squares + twine each 0.45 6,208.00 2,794 
Polyethylene film 4 mil white, 32' x 225' each 127.50 1.55 198 
Strip tags 5/81 X 7' plastic strip tag each 0.02 6,208.00 124 
Chemicals Custom spread, custom blend: 45-0-0, 
0-44-0 1 0-0-60 (fertilizer) ton 176.00 1.25 220 
Custom spread, (lime) ton 20.00 1.21 24 
Urea, 45-0-0 (fertilizer) ton 220.00 0.66 145 
Soluble 20-20-20 (fertilizer) ton 1,411.20 0.06 85 
Trifluralin 4 EC (Treflan) (herbicide) gallon 33.49 0.55 18 
Simazine 80WP (Princep) (herbicide) pound 3.75 15.53 58 
DCPA 75WP (Dacthal) (herbicide) pound 6.37 43.47 277 
Malathion, 57EL, (Cythion) (insecticide) gallon 18.28 13.97 255 
Benomyl, 50 WP, (Benlate) (fungicide) pound 14.17 9.32 132 
Carbaryl, 80WP (Sevin) (insecticide) pound 6.09 23.29 142 
Chlorothalonil lOH cu. ft.(Termil) (fung.) canister 1.76 4.65 8 
Other (i.e. Kelthane, Captan, Di-syston, 265 
Orthene, etc.)***** 
Subtotal 4,745 
Machinery and Equipment 
Tractor, 75 HP hour 17.00 35.58 605 
Tractor, 34 HP hour 4.99 34.44 172 
Articulated Loader/3,000lbs hour 14.81 57.78 856 
Fork hour 0.01 57.78 1 
Plow, 3-14' hour 6.57 1.77 12 
Disk, 8' wide hour 4.23 3.58 15 
Harrow, 10' wide hour 8.45 0.27 2 
Cultimulcher, 10' wide hour 24.70 0.54 13 
Spray rig with 10' boom hour 2.77 2.57 7 
Transplanter, 3 row hour 26.79 1.83 49 
Permanent irrigation\ well & PUfllP lOOHP hour 7.60 40.00 304 
Inground irrigation - bed area hour 3.13 24.00 75 
Above ground irrigation - bed area hour 1.83 24.00 44 
lnground irrigation - storage & holding hour 5.65 12.00 68 
Above ground irrigation - stora91 & hold. hour 11.05 12.00 133 
Traveler gun hour 12.06 4.00 48 
'Table 10 Cont. 
Item 
Subtotal 
Labor 
Subtotal 
Interest Charge on 
Operating Capital 
Total Annual Variable 
Costs 
Variable Cost 
per 18-24 Inch 
Salable Plant 
Description 
Portable PTO pump, 40 HP 
Airblast sprayer 
Fertilizer injector 
Transplanter 1 2 row 
Undercutter, bed 
Sidedresser, 2 row 
Cultivator, 2 row 
Wagon, 4 wheel 
Cultivator, 3 row 
Truck, 1/2 ton pickup 
Flatbed truck, 24' bed 
Labor hours 
Related labor hours, 20~ 
Computed at 1~ on an annual 
basis for 6 months 
Units available for sale 
in a given year 
71 
Unit 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
hour 
percent 
each 
Cost per Total Variable 
Unit** Quantity Cost 
(no costs budgeted) 
1.01 
12.39 
12.00 
1.61 
0.63 
.95 
0.48 
13.93 
8.42 
14.87 
6.93**** 
6.93 
6.0 
(0.06) 
18.63 
1.50 
3.04 
1.76 
3.60 
11.88 
16.16 
0.69 
346.71 
35.92 
1,651.59 
330.32 
26,079.00 
6,208.00 
19 
19 
36 
3 
2 
11 
8 
10 
2,919 
534 
5,965 
11,446 
2,289 
13,735 
1,565 
27,644 
4.45 
*Total Nursery - 50 acres, 40 acres of growing space, 10 acres production facilities, holding & field bed area, roads, etc. 
Group III Plants - 10 acres, 8 acres of growing space, 2 acres production facilities, holding & field bed area, roads, etc., 
6,2081 18-24 inch salable plants per year. 
**Quantity discounts were applied to chemicals and other items. 
***11,869 plants would be stuck in the propagation house where about 23¥ would be lost leaving 9,130 for transplanting into 
liner beds. About 201 of the plants in the liner beds would be lost leaving 7,304 for transplanting into the field. 
****Aller~ basic wage before withholding taxes and fringes $5.251 taxes and fringes add 321 or $1.68 for a total of $6.93. 
*****To achieve better pest and disease control alternating chemical applications are advisable. Alternative chanical costs 
were estiaated at ~of the cost of Malathion, Benomyl, and Carbary!. 
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TABLE 10a.--Annual Variable Costs (Dollars) for Group Ill Plants (Viburnum) for a 200 Acre* Field Nursery, 
U.S.D.A Plant Hardiness Zones Five and Six, 1985. 
Cost per Total Variable 
I tm Description Unit Unit** Quantity Cost 
Propagation*** 
Rooting media Sand cubic yd. 6.50 24 156 
Collecting, stripping 51,927 @ 1000/hr hrs. 6.93 51.93 360 
& sticking 
Main tai nance 251 of total prop. 11aint. hrs. hrs. 6.93 175.00 1,213 
Harvest 51,927@ 400/hr. hrs. 6.93 129.93 900 
Hor110ne powder tl, 1.8.A. lbs. 8.00 1.49 12 
Subtotal 2,641 
Materials. 
Burlap 321 x 321 + squares t twine each 0.45 27,162.00 12,223 
Polyethylene film 4 mil white, 32' x 225' each 127.50 6.79 866 
Strip tags 5181 X 71 plastic strip tag each 0.02 27,162.00 543 
Chemicals Custom spread, custom blend: 45-0-0, 
0-44-0 1 0-0-60 (fertilizer) ton 176.00 5.46 961 
Custom spread, (lime) ton 20.00 9.67 193 
Urea, 45-0-0 (fertilizer) ton 220.00 2.89 636 
Soluble 20-20-20 (fertilizer) ton 1,411.20 0.28 395 
Trifluralin 4 EC (Treflan) (herbicide) gallon 33.49 2.42 81 
Si1azine 80WP (Princep) (herbicide) pound 3.75 67.93 255 
DCPA 7s.IP (Dacthal) (herbicide) pound 6.37 190.19 1,212 
Malathion, 57EL, (Cythion) (insecticide) gallon 18.28 61.13 1,117 
Benomyl, 50 WP, (Benlate) (fungicide) pound 14.17 40.76 578 
Carbary!, 80WP (Sevin) (insecticide) pound 6.09 101.89 621 
Chlorothalonil lOH cu. ft.(Termil) (fung.) canister 1.76 20.37 36 
Other (i.e. Kelthane, Captan, Di-syston, 1,158 
Orthene, etc.>***** 
Subtotal 20,875 
Machinery and Equipment 
Tractor, 75 HP hour 17.00 29.04 494 
Tractor, 60 HP hour 11.68 125.56 1,467 
Tractor, 34 HP hour 4.99 156.04 779 
Articulated Loader/21000lbs hour 6.67 126.42 843 
Articulated Loader/31000lbs hour 14.81 126.42 1,872 
Forks hour 0.01 252.83 3 
Plow, 3-141 hour 6.57 7.74 51 
Disk, 8' wide hour 4.23 15.67 66 
Harrow, 10' wide hour 8.45 1.16 10 
Cultimulcher, 10' wide hour 24.70 2.28 56 
Spray rig with 10' boom hour 2.77 11.28 31 
Transplanter, 3 row hour 26.79 7.99 214 
Permanent irrigation\ well & pump 100HP hour 7.60 61.50 467 
lnground irrigation - bed area hour 3.13 32.00 100 
Above ground irrigation - bed area hour 1.83 32.00 59 
Inground irrigation - storage & holding hour 5.65 12.00 68 
Above ground irrigation - storage & hold. hour 11.05 12.00 133 
Traveler gun hour 12.06 17.50 211 
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• Table 10a Cont. 
Cost per Total Variable 
Item Description Unit Uni ttt Quantity Cost 
Portable PTO PllllP, 40 HP hour (no costs budgeted) 
Airblast sprayer hour 1.01 78.75 80 
Fertilizer injector hour 12.39 1.50 19 
Transplanter, 2 row hour 12.00 13.31 160 
Undercutter, bed hour 1.16 7.68 9 
Sidedresser, 2 row hour 0.63 15.75 10 
Cultivator, 2 row hour .95 34.66 33 
Wagon, 4 wheel hour 0.48 70.76 34 
Cultivator, 3 row hour 13.93 3.04 42 
Truck, 1/2 ton pickup hour 8.42 533.31 4,490 
Flatbed truck, 24' bed hour 14.87 157.14 2,337 
Subtotal 14,138 
Labor 
Labor hours hour 6.93 **** 7 ,165.73 49,658 
Related labor hours, 20" hour 6.93 1,433.15 9,932 
Subtotal 59,590 
Interest Charge on Computed at 1~ on an annual percent 6.0 97,244.00 5,835 
Operating Capital basis for 6 110nths (0.06) 
Total Annual Variable 
Costs 103,079 
Variable Cost 
per 18-24 Inch Units available for sale 
Salable Plant in a given year each 27 ,162.00 3.80 
*Total Nursery - 200 acres, 170 acres of growing space, 30 acres production facilities, holding & field bed area, roads, etc. 
Group Ill Plants - 40 acres, 34 acres of growing space, 6 acres production facilities, holding & field bed area, roads, etc., 
27,1621 18-24 inch salable plants per year. 
**Ouantity discounts were applied to chemicals and other items. 
***51 1927 plants would be stuck in the propagation house where about 2~ would be lost leaving 39,944 for transplanting into 
liner beds. About 20S of the plants in liner beds would be lost leaving 31 1955 for transplanting into the field. 
****Average basic wage before withholding taxes and fringes $5,25, taxes and fringes add ~or $1.68 for a total of $6.93. 
*****To achieve better pest and disease control alternating chemical applications are advisable. Alternative chemical costs 
were esti•ated at 50" of the cost of Halathion, Benomyl, and Carbary!. 
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TABLE 11.--Annual Variable Costs (Dollars) for Group IV Plants (Acer rubr1111) for a 50 Acre* Field Nursery, U.S.D.A Plant • 
Hardiness Zones five and six, 1985. 
Cost per Total Variable 
Item Description Unit Unit** Quantity Cost 
Haterials 
Bur lap 54 1 x 54 1 squares + 241 basket each 3.10 1,869.00 5,794 
Twine Nails + twine each 0.15 1,869.00 280 
Liners 6-8' 2 yr branched each 11.09 2,076.00 23,023 
Strip tags 5/81 X 71 plastic strip tag each 0.02 1,869.00 37 
Poul try wire 11 for rabbit control roll 29.00 2.00 58 
Seed Rye Grass (Kentucky 31) pound 0.64 348.48 223 
Chemicals Custom spread, custom blend: 45-o-o, 
0-44-0, 0-0-60 (fertilizer) ton 176.00 0.90 158 
Custom spread, (lime) ton 20.00 1.60 32 
Urea, 45-0-0 (fertilizer) ton 220.00 0.70 154 
Trifluralin 4 EC (Treflan) (herbivide) gallon 33.49 0.40 13 
Siaazine 80WP (Princep) (herbicide) pound 3.75 16.00 60 
OCPA 754P (Dacthal) (herbicide) pound 6.37 47.04 300 
Malathion, 57EL, (Cythion) (insecticide) gallon 18.28 14.40 263 
Benomyl, SOWP, (Benlate) (fungicide) pound 14.17 9.60 136 
Carbary!, SOWP (Sevin) (insecticide) pound 6.09 24.00 146 
Other (i.e. Kelthane, Captan, Di-syston, 272 
Orthene, etc.)**** 
Subtotal 30,949 
Machinery and Equipment 
Tractor, 75 HP hour 17.00 49.84 847 
Tractor, 34 HP hour 4.99 22.86 114 
Flatbed truck, 24' bed hour 14.87 125.76 1,870 
Articulated Loader/3 1000lbs hour 14.81 54.89 813 
Tree spade hour 5.30 125.79 667 
Forks hour 0.01 54.89 1 
Plow, 3-141 hour 6.57 1.28 8 
Disk, 8' wide hour 4.23 2.28 10 
Harrow, 10' wide hour 8.45 0.19 2 
Cultimulcher, 10' wide hour 24.70 0.34 8 
Spray rig with 10' boom hour 2.77 2.50 7 
Transplanter, one row (tree) hour 0.92 37.75 35 
Permanent irrigation/well & PlllllP 100Hp hour 7.60 15.20 116 
Inground irrigation - storage & holding hour 5.56 12.00 67 
Above ground irrigation - storage & hold. hour 11.05 12.00 133 
Inground irrigation - bed/field hour 3.13 3.20 10 
Traveler gun hour 12.06 3.20 39 
Portable PTO pump, 40 HP hour (no costs budgeted) 
Airblast sprayer hour 1.01 19.20 19 
Hower hour 2.98 4.36 13 
Seeder hour 1.05 2.16 2 
Sidedresser, 2 row hour 0.63 3.84 2 
Cultivator, 2 row hour .95 4.24 4 
Wagon, 4 wheel hour 0.48 6.10 3 
Truck, 1/2 ton pickup hour 8.42 384.42 3,237 
Flatbed truck, 24' bed hour 14.87 125.76 1,870 
Subtotal 9,897 
• Table 11 Cont. 
1 tem 
Labor 
SUbtotal 
Interest Char9e on 
Operating Capital 
Total Annual Variable 
Costs 
Variable Cost 
per Salable 
Plant (2' caliper) 
Description 
Labor hours 
Related labor hours, 20% 
Computed at 12% on an annual 
basis for 6 months 
Units available for sale 
in a 9iven year 
75 
Unit 
hour 
hour 
percent 
each 
Cost per 
Unit** 
6.93*** 
6.93 
6.0 
(0.06) 
Quantity 
1,340.44 
268.00 
Sl ,994.00 
1,869.00 
Total Variable 
Cost 
9,290 
1,858 
11,148 
3,120 
551114 
29.49 
*Total Nursery - SO acres, 40 acres of growing space, 10 acres production facilities, holding & field bed area, roads, etc. 
Group IV Plants - 10 acres, 8 acres of growing space, 2 acres production facilities, holding & field bed area, roads, etc., 
11869 1 2 inch caliper salable plants per year. 
**Quantity discounts were applited to chemicals and other items. 
***Average basic wage before withholdin9 taxes and frin9es $5.25, taxes and fringes add 321' or $1.68 for a total of $6.93. 
****To achieve better pest and disease control alternating chemical applications are advisable. Alternative chemical costs 
were estirnated at SOl of the cost of Malathion, Benomyl, and Carbaryl. 
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TABLE lla.--Annual Variable Costs (Dollars) for Group IV Plants (Acer rubrum) for a 200 Acre* Field Nursery, U.S.D.A 
Plant Hardiness Zones Fiue and Six, 1985. 
Cost per Total Variable 
It• Description Unit Uni ttt Quantity Cost 
Materials 
Burlap 54' x 54" squares - 24" basket each 3.10 81177.00 25,349 
Twine Nails + twine each 0.15 8,177.00 1,227 
Liners 6-8' 2 yr branched each 8.68 9,086.00 78,866 
Strip tags 5/81 X 71 plastic strip tag each 0.02 8,177.00 164 
Poultry wire 11 poultry wire for rabbit control roll 29.00 9.00 261 
Seed Rye grass (Kentucky 31) pound 0.64 1,524.60 976 
Chellli cal s Custom spread, custom blend: 45-0-0, 
0-44-0, 0-0-60 (fertilizer) ton 176.00 3.95 695 
Custom spread, (lime) ton 20.00 7.00 140 
Urea, 45-0-0 (fertilizer) ton 220.00 3.08 678 
Trifluralin 4 EC (Treflan) (herbicide; gallon 33.49 1.75 59 
Simazine SOWP (Princep) (herbicide) pound 3.75 70.00 263 
DCPA 75MP (Dacthal) (herbicide) pound 6.37 196.00 1,249 
Malathion, 57EL, (Cythion) (insecticide) gallon 18.28 63.00 1,152 
Benomyl, 50 WP, (Benlate) (fungicide) pound 14.17 42.00 595 
Carbary!, SOMP (Seuin) (insecticide) pound 6.09 105.00 639 
Other (i.e. Kelthane, Captan, Di-syston, 1,193 
Orthene, etc.)**** 
Subtotal 113,506 
Machinery and Equipment 
Tractor, 75 HP hour 17.00 170.82 2,904 
Tractor, 60 HP hour 11.68 102.20 1,194 
Tractor, 34 HP hour 4.99 88.85 443 
Articulated Loader/2,000lbs hour 6.67 108.75 725 
Articulated Loader/310001bs hour 14.81 108.75 1,611 
Tree spade hour 5.30 543.07 2,878 
Forks hour 0.01 217.49 2 
PJow, 3-141 hour 6.57 5.60 37 
Di sk , 8' wide hour 4.23 9.45 40 
Harrow, 10' wide hour 8.45 0.84 7 
Cultimulcher, 10' wide hour 24.70 1.47 36 
Spray rig with 10' boom hour 2.77 10.99 30 
Transplanter, one row (tree) hour 0.92 165.20 152 
Permanent irrigation\ well & pump 100HP hour 7.60 26.00 198 
lnground irrigation - storage & holding hour 5.65 12.00 68 
Aboue ground irrigation - storage & hold. hour 11.05 12.00 133 
lnground irrigation - bed/field hour 3.13 14.00 44 
Tr au el er gun hour 12.06 14.00 169 
Portable PTO pump, 40 HP hour 3.75 3.40 13 
Ai rblast sprayer hour 1.01 84.00 85 
Seeder hour 1.05 4.76 5 
Hower hour 2.98 19.04 57 
Sidedrrsser, 2 row hour 0.63 16.80 11 
Cultivator, 2 row hour .95 18.48 18 
Wagon , 4 wheel hour 0.48 26.20 13 
Truck, 1/2 ton pickup hour 8.42 685.20 5,769 
Flatbed truck, 24' bed hour 14.87 545.07 8,105 
--Subtotal 24,747 
• Table lla Cont. 
Item 
Labor 
Subtotal 
Interest Char!Je on 
Operating Capital 
Total Annual Variable 
Costs 
Variable Cost 
per Salable 
Plant (2' caliper) 
Description 
Labor hours 
Related labor hours, 20% 
Computed at 1~ on an annual 
basis for 6 months 
Units available for sale 
in a given year 
77 
Unit 
hour 
hour 
percent 
each 
Cost per 
Unit** 
6.93 *** 
6.93 
6.0 
(0.06) 
Total Variable 
Quantity Cost 
6,320.04 
1,264.00 
190,811.00 
8,177.00 
43,789 
81760 
52,558 
11,449 
202,260 
24.74 
*Total Nursery - 200 acres, 170 acres of growing space, 30 acres production facilities, holding & field bed area, roads, etc. 
Group IV Plants - 40 acres, 34 acres of growing space, 6 acres production facilities, holding & field bed area, roads, etc., 
8,177, 2 inch caliper salable plants per year. 
ttQuanltity discounts were applied to chemicals and other items. 
***Avera!Je basic wage before withholding taxes and fringes $5.25, taxes and fringes add 3~ or $1.68 for a total of $6.93. 
****To achieve better pest and disease control alternating chemical applications are advisable. Alternative chemical costs 
were estimated at 50~ of the cost of Halathion, Benomyl, and Carbary!. 
78 
TABLE 12.--Annual Variablt Costs (Dollars) for Group V Plants (Halus) for a 50 Acre* field Nursery, U.S.D.A Pl111t 
Hardiness Zones Five and Six, 1985. 
Cost per Total Variable 
It• Description Unit Unit** Quantity Cost 
Haterials 
Burlap 54' x 54' squares t 18' basket tach 2.53 2,732.00 6,912 
Twine Nails t twine each 0.15 2,732.00 410 
Liners 5'-6' 2 yr. branched each 6.00 3,036.00 18,216 
Strip tags 518' X 7' plastic strip tag each 0.02 2,732.00 55 
Poul try wire 1' poultry wire for rabbit control roll 29.00 2.00 58 
Seed Rye grass (Kentucky 31) pound 0.64 435.60 279 
Ch1111i cal s Custom spread, cust1111 blend: 45-0-0 
0-44-0, 0-0-60 (fertilizer) ton 176.00 1.13 199 
CustOll spread, (lime) ton 20.00 2.00 40 
Urea, 45-0-0 (fertilizer) ton 220.00 0.66 145 
Trif luralin 4 EC (Treflan ) (herbicide) gallon 33.49 0.50 17 
Siuzine 80WP (Princep) (herbicide) pound 3.75 15.00 56 
DCPA ~ (Dacthal) (herbicide) pound 6.37 44.10 281 
Malathion, 57EL, (Cythion) (insecticide) gallon 18.28 13.50 247 
Benomyl, 50MP, (Benlate) (fungicide) pound 14.17 9.50 135 
Carbary!, 80WP (Sevin) (insecticide) pound 6.09 22.50 137 
Other (i.e. Kelthane, Captan, Oi-syston, 260 
Orthene, etc.)**** 
Subtotil 27,447 
Hachinery and Equip!ltllt 
Tractor, 75 HP hour 17.00 68.48 1,164 
Tractor, 60 HP hour 11.68 17.06 199 
Tractor, 34 HP hour 4.99 41.78 208 
Articulated Loader/31000lbs hour 14.81 92.10 1,364 
Tree spade hour 5.30 102.57 544 
Forks hour 0.01 92.10 1 
Plow, 3-14' hour 6.57 1.60 11 
Disk, 8' wide hour 4.23 3.24 14 
Harrow, 10' wide hour 8.45 0.24 2 
Cultimulcher, 10' wide hour 27.44 0.42 12 
Spray rig with 10' boom hour 2.77 2.46 7 
Transplanter, one row (tree) hour 0.92 55.20 51 
Per11111ent irrigation\ well & pUlllp 100HP hour 7.60 16.00 122 
lnground irrigation - storage & holding hour 5.65 12.00 68 
Above ground irrigation - storage & hold. hour 11.os 12.00 133 
lnground irrigation - bed/field hour 3.13 4.00 13 
Traveler gun hour 12.06 4.00 48 
Portable PTO p1111p, 40 HP hour (no costs budgeted) 
Airblast sprayer hour 1.01 18.00 18 
Seeder hour 1.05 1.02 1 
Hower hour 2.98 4.08 12 
Sidedresser, 2 row hour 0.63 3.60 2 
Cultivator, 2 row hour 0.95 3.96 4 
Wagon, 4 wheel hour 0.48 8.16 4 
Truck, 1/2 ton pickup hour 8.42 346.67 2,919 
Flatbed truck, 24' bed hour 14.87 157.77 2,346 
Subtotal 9,267 
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Table 12 Cont. 
Cost per Total Variable 
It• Description tMit tMitti Quantity Cost 
Labor 
Labor hours hour 6.93 *** 1,674.91 11 ,607 
Related labor hours, 281 hour 6.93 335.00 3,357 
Subtotal 14,964 
Interest Charge on C011puted at 121 on an annual percent 6.0 51 ,678.00 3,101 
Operating Capital basis for 6 110nths (0.06) 
Total Annual Variable 
Costs 54,779 
Variable Cost 
p.r Salablt Plant tMi ts available for salt 
(1 1/21 caliper) in a giuen ytar each 2,732.00 20.05 
tTotal ttJrstry - 50 acres, 40 acres of growing space, 10 acres production facilities, holding & field bed area, roads, etc. 
Group V Plants - 10 acres, 8 acrn of growing space, 2 acres production facilities, holding & field bed area, roads, etc., 
2,732, 2 inch caliper Slllblt plants per ytar. 
ttQuantity discounts were applied to chemicals and other it•s. 
***Average basic w191 befort withholding taxes and fringn $5.25, taxes and fringn add 32S or tl.68 for a total of $6.93. 
****To achieue better pest and disease control alternating cheltical applications are advisable. Alternative cheltical costs 
were ntiuttd at 50J of tht cost of Halathion, BenOllYl, and Carbary!. 
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TABLE 121.--llnnual Variable Costs (Dollars) for Group V Plants (Halus) for a 200 Acre* Field Nursery, U.S.D.A Plant . I 
Hardintss Zones Five and Six, 1985. 
Cost per Total Variable 
It• Description Unit Unit** Quantity Cost 
Hattrills 
&lrhp 54' x 54' squares t 18' baskets each 2.53 11,'54.00 30,244 
Twine Nails t twine each .15 11,954.00 1,793 
Lintrs 5-6' 2 yr branchtd each 4.86 13,283.00 64,555 
Strip tags 518' X 71 plastic strip tag each 0.02 11,954.00 239 
Poultry wire 1' for rabbit control roll 29.00 9.00 261 
Seed Rye grass (Kentucky 31) pound 0.64 1,905.75 1,220 
Chllaicals Custom spread, custom blend: 45-0-0, 
0-44-0 1 0-0-60 (fertilizer) ton 176.00 4.94 869 
Custom spread, (li11e) ton 20.00 8.75 175 
Urea, 45-0-0 (fertilizer) ton 220.00 3.85 847 
Trifluralin 4 EC (Treflan ) (herbicide) gallon 33.49 8.75 293 
Si•azine 80WP (Princep) (herbicidt) pound 3.75 87.50 328 
DCPA 7~ (Oacthal) (herbicide) pound 6.37 245.00 1,561 
Malathion, 57EL, (Cythion) (insecticide) gallon 18.28 78.75 1,440 
8en1111Vl, 50 MP, (Benlate) (fungicide) pound 14.17 131.25 1,860 
Carbary!, 80lof' (Sevin) (insecticidt) pound 6.09 52.50 320 
Other (i.e. Kelthane, Ciptan, Oi-syston, 1,810 
Orthene, etc.)**** 
-Subtotal 107 ,815 
Hachintry and Equipment 
Tractor, 75 HP hour 17.00 248.51 4,225 
Tractor, 60 HP hour 11.68 252.38 2,948 
Tr actor, 34 HP hour 4.99 102.65 512 
Articulated loader/2,000lbs hour 6.67 157.26 1,049 
Articulated loadtr/3,000lbs hour 14.87 157.26 2,338 
Tree spade hour 5.30 475.16 2,518 
Forks hour 0.01 314.52 3 
Plow, 3-14' hour 6.57 7.00 46 
Disk, 8' wide hour 4.23 14.18 60 
Harrow, 10' wide hour 8.45 1.05 9 
CultiMUlcher, 10' wide hour 27.44 1.84 50 
Spray rig with 10' boom hour 2.77 13.76 38 
Transplanter, ont row (tree) hour 0.92 241.51 222 
Permanent irrigation\ well & PllllP lOOHP hour 7.60 29.50 224 
lnground irrigation - storage & holding hour 5.65 12.00 68 
Above ground irrigation - storage & hold. hour 11.05 12.00 133 
lnground irrigation - bed/f itld hour 3.13 17.50 55 
Traueltr gun hour 12.06 17.50 211 
Portable PTO pump, 40 HP hour (no costs budgeted) 
Airblast sprayer hour 1.01 78.75 80 
Seeder hour 1.05 5.96 6 
Hower hour 2.98 23.80 71 
Sidedresstr, 2 row hour 0.63 15.70 10 
Cultivator, 2 row hour 0.95 17.34 16 
Nigon, 4 whetl hour 0.48 38.34 18 
Truck, 1/2 ton pickup hour 8.42 520.00 4,378 ! 
Flatbed truck, 24' bed hour 14.87 716.67 10,657 I 
I 
Subtotal 29,945 I i 
! 
! 
• Table 12a Cont. 
It• 
Labor 
Subtotal 
l nterts.t Charge on 
Operating Capital 
Tetal Annual Variable 
Costs 
Variable Cost 
per Salable Plant 
(1 1/21 caliper) 
Description 
Labor hours. 
Related labor hours, 20I 
Computed at 121 on an annual 
basis for 6 months 
Uni ts avaihblt for sale 
in a given year 
81 
Unit 
hour 
hour 
percent 
each 
Cost per 
Unit** 
6.93 *** 
6.93 
6.0 
(0.06) 
Total Variable 
Quantity Cost 
6,881.83 
1,376.00 
194,988.00 
11,954.00 
47,691 
9,537 
57,228 
11,699 
206,687 
17.29 
tlotal Nursery - 200 Krts., 170 acrn of growing space, 30 acres production ftcilities, holding & fitld bed arta, roads, etc. 
Group V Plants - 40 acres, 34 acres of growing space, 6 acres production facilities, holding & f itld bed area, roads, etc., 
11,954, 5-6' (1 1121 ) lalablt plants per year, 
**Quantity discounts were applied to chaicals and other ites. 
***Avtragt basic wage before withholding taxes and fringes $5.25, taxes and frin911 ldd 321 or $1.68 for a tetal of $6.93. 
itttTo achieve better pest and disease control alternating chellical applications are advisable. Alternative chmical costs 
were nti11ated at 50J of the cost ef ttllathion, Benoayl, and Carbary!. 
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TABLE 13.--Estiuttd V11iable Cost prr Hour of Use for Hachintry and Equip11ent for Field Nurstries, U.S.D.A. Pl•t 
Hardiness Zones Five and Six, 1985. 
Esti•ated 
Annual Use Estiuted Cost ptr Hour of Ust 
New Expected 50 Acre* 200 Acre** Lubrication 
It• 
Number It• 
Cost Life NurStry Nursery Repairs*** Fuel**** and Filter 
(dollars) (years) (hours) (hours) (dollars) (doll11s) (dollars) 
Total 
(doll11s) 
1 
2 
3 
4 
5 
6 
7 
8 
' 10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
Tractor, 75 HP 
Tractor, 60 HP 
Tractor, 34 HP 
Flatbed truck 
Articulated Loldtr/2,000lbs 
Articulated Loader/3,000lbs 
Tret Spade 
Forks for loaders 
Plow 
Disk 
Harrow 
Cul ti1111lcher 
Spray ri9 (Boom Sprayer) 
Transplanter, 3 row 
Transplantrr, one row 
Permanent irri91tion, welltpump 
Jnground irr. bed-field***** 
Above ground irr. bed-field***** 
lnground irr. storage/hold***** 
Above ground irr. S. & H.***** 
Traveltr***** 
Portable irr. PllllP (emergency) 
Airblast sprayer 
Fertilizer injector 
Transplantrr, 2 row 
Undercutter - bed 
U-Blade - field 
Fertilizer sidedresser 
Cultivator, 2 row 
Wagon 
Cultivator, 3 row 
Truck - 1/2 ton pickup 
Hower 
Seeder 
tSO total acres 
tt200 total acres 
28,278 
20,419 
14,504 
42,000 
25,000 
38,000 
8,490 
1,100 
2,616 
3,900 
650 
3,800 
1,407 
7,500 
5,000 
36,396 
34,606 
4,345 
16,957 
8,286 
22,000 
425 
3,600 
858 
5,600 
285 
240 
1,000 
1,750 
1,978 
2,250 
13,485 
2,283 
175 
10 
10 
10 
10 
10 
10 
2 
10 
10 
10 
10 
10 
7 
10 
10 
20 
20 
5 
20 
5 
10 
10 
7 
5 
10 
7 
5 
10 
7 
10 
7 
5 
10 
10 
217 
169 
383 
328 
181 
328 
8 
15 
2 
3 
13 
5 
93 
221 
151 
144 
60 
60 
17 
94 
9 ea 
8 
5 
0.38 
24 
44 
57 ea 
4 
1,771 
9 
4 
494 
583 ea 
632 
1,702 
600 
600 
641 
1,200 
32 
60 
5 
10 
58 
21 
407 
323 
221 
190 
60 
60 
73 
406 
9 ea 
35 
21 
1.65 
103 
172 
249 ea 
15 
2,779 
46 
10 
5.15 
3.15 
2.07 
2.22 
3.75 
5.70 
5.30 
0.01 
6.57 
4.23 
8.45 
24.70 
2.77 
26.79 
0.92 
0.56 
3.13 
1.83 
5.65 
11.05 
12.06 
1.01 
12.39 
12.00 
1.16 
17.65 
0.63 
0.95 
0.48 
13.93 
4.37 
2.98 
1.05 
10.30 
7.42 
2.54 
11.00 
2.54 
7.92 
6.12 
3.52 
1.55 
1.11 
0.38 
1.65 
0.38 
1.19 
0.92 
0.53 
17.00 
11.68 
4.99 
14.87 
6.67 
14.81 
5.30 
0.01 
6.57 
4.23 
8.45 
24.70 
2.77 
26.79 
0.92 
7.60 
3.13 
1.83 
5.65 
11.05 
12.06 
1.01 
12.39 
12.00 
1.16 
17.65 
0.63 
0.95 
0.48 
13.93 
8.42 
2.98 
1.05 
***Repairs ptr hour were based on useage of tht lar9f? nurwy. They were CC111puted on tht basis of ptrcent of new cost 
over the life of the asset. Percent factors used were: 90 for item numbers 11 2, 3, 4, 5, 6, 32; 80 for items 91 
13, 23; 75 for it111114, 15, 25, 28; 65 for it111s 10, 11, 12, 24, 29, 31; 60 for it•s 26 1 27, 30, 33, 34; 40 for it1111s 
71 171 18, 19, 20, 21 1 22; and 10 for itl!lllS 81 16. The total was then divided by the estimated total nllllber of hours the 
equipment would be asset. 
ttttFuel was estiiaated at $ 1.10 gallon for 91soline drived items, $1.03 for diesel drivtd it111s and t0.31 per killowatt for 
electrical drivtn. 
*****Cost is for a lar9f? nursery on which variable costs per hour were based. Cost for the sull nursery was lower. 
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TABLE 14.--Sunmary of Annual Fixed, Variable and Total Costs (Dollars) of Operating a 50 Acre* Field Nursery, U.S.O.A. Plant 
Hardiness Zones Five and Six, 1985. 
Group I Group II Group Ill Group IV Group V 
l tem (Taxus) (Juniper) (Viburnum) (Acer rubrUll) (Hal us) Total 
Fixed Cost 
land and improvements 7,061 7,061 7 ,061 7,061 7,061 35,304** 
Buildings 4,740 4,740 4,740 4,740 4,740 23,698** 
Machinery and equipment 13,173 13,173 13,173 13,173 13,173 65,866** 
General overhead 20,592 20,592 20,592 20,592 20,592 102,960** 
Interest on general overhead, 
insurance, and taxes 1,336 1,336 1,336 1,336 1,336 6,678** 
Subtotal 46,902 46,902 46,902 46,902 46,902 234,506** 
Variable Costs 
Propagation 2,729 1,611 1,634 
*** *** 
5,974 
Materials 4,067 4,337 4,745 30,949 27,447 71,545 
Machinery and equipment 5,894 5,970 5,965 9,897 9,267 36,993 
Labor 11,389 12,402 13,735 11 ,148 14,964 63,638 
Interest on operating capital 1,445 1,459 1,565 3,120 3,101 10,690 
Subtotal 25,524 25,779 27,644 55,114 54,779 188,840 
TOTAL 72,426 72,681 74,546 102,016 101,681 423,346** 
Salable Plants per Year 4,140 5,810 6,208 1,869 2,732 20,759 
Annual Cost per Salable Plant 17.49 12.51 12.00 54.58 37.22 20.40 
*Total Nursery - 50 acres, 40 acres of growing space, 10 acres production facilities, holding & field bed area, roads, etc. 
**Individual figures do not always add to the total due to rounding. 
***Tree liners were purchased rather than propagated. Liner costs were included under materials. 
-----------
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TABLE 14a.--SUIMliry of Annual Fixed, Variable and Total Costs (Dollars) of Operating a 200 Acre* Field Nur~ry, U.S.D.A. 
Plant Hardiness Zones Five and Six, 1985. 
Group I Group II Group II I Group IV Group V 
Item (Taxus} (Juniper) (Viburnum) (Acer rubrum) (Halus) Total 
Fixed Cost 
Land and improvements 21, 716 21, 716 21, 716 21,716 21,716 108,578** 
Buildings 6,811 6,811 6,811 6,811 6,811 34,055** 
Machinery and equipment 25,495 25,495 25,495 25,495 25,495 127,477** 
General 'overhead 32,685 32,685 32,685 32,685 32,685 163,425** 
Interest on general overhead, 
isurance, and taxes 2,198 2,198 2,198 2,198 2,198 10,990** 
Subtotal 88,903 88,903 88,903 88,903 88,903 444,525** 
Variable Costs 
Propagation 3,560 2,540 2,641 
*** *** 
8,741 
Materials 17,070 19,561 20,875 113,506 107,815 278,827 
Machinery and equipment 11,739 12,039 14,138 24,747 29,945 92,608 
Labor 44,540 52,158 59,590 52,558 57,228 266,074 
Interest on operating capital 4,615 5,178 5,835 11,449 11,699 38,776 
Subtotal 81,524 91,476 103,079 202,260 206,687 685,026 
TOTAL 170,427 180,379 191,982 291,163 295,590 1,129,541** 
Salable Plants per Year 18,156 25,418 27 ,162 8,177 11,954 90,867 
Annual Cost per Salable Plant 9.39 7.10 7.07 35.61 24.73 12.43 
*Total Nursery - 200 acres, 170 acres of growing space, 30 acres production facilities, holding & field bed area, roads, etc. 
**Individual figures do not always add to the total due to rounding. 
***Tree liners were purchased rather than propogated. liner costs were included under materials. 
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TABLE 15.--Sunmary of Annual Fixed, Variable, and Total Costs (Dollars) per Salable Plant of Operating a 50 Acre Field 
Nursery, U.S.D.A. Plant Hardiness Zones Five and Six, 1985. 
Group I Group II Group II I Group IV Group V 
(Taxus) (Juniper) (Viburnum) (Acer rubrum) (Hal us) Average 
Cost Percent Cost Percent Cost Percent Cost Percent Cost Percent Cost Percent 
per of per of per of per of per of per of 
Saleable Total Saleable Total Saleable Total Saleable Total Saleable Total Saleable Total 
Item Plant Cost Plant Cost Plant Cost Plant Cost Plant Cost Plant Cost 
Fixed Cost Items 
Land and Improve-
11ents 1.70 (10) 1.22 (10) 1.14 ( 9) 3.78 ( 7) 2.58 ( 7) 1.70 ( B) 
Buildings 1.14 ( 7) .82 ( 7) .76 ( 6) 2.54 ( 5) 1.73 ( 5) 1.14 ( 6) 
Hachinery and 
Equipment 3.18 (18) 2.27 (18) 2.12 (18) 7.05 (13) 4.82 (13) 3.17 (16) 
General Overhead 4.97 (28) 3.54 (28) 3.32 (28) 11.01 (20) 7.54 (20) 4.96 (24) 
Interest on General 
Overhead, Insur-
ance, and Taxes .32 ( 2) .23 ( 2) .22 ( 2) .71 ( 1) .49 ( 1) .32 ( 1) 
Subtotal 11.31 (65) 8.08 (65) 7.56 (63) 25.09 (46) 17.16 (46) 11.29 (55) 
Variable Cost Items 
Propagation .66 ( 4) .28 ( 2) .26 ( 3) ** ** .29 ( 1) 
Haterials .98 ( 5) .75 ( 6) .76 ( 6) 16.56 (30) 10.05 (27) 3.45 (17) 
Hachi nery and 
Equipment 1.42 ( 8) 1.03 ( 8) .96 ( 8) 5.30 (10) 3.39 ( 9) 1.78 ( 9) 
Labor 2.75 (16) 2.13 (17) 2.21 (18) 5.97 (11) 5.48 (15) 3.07 (15) 
Interest on 
Operating Capital .35 ( 2) .25 ( 2) .25 ( 2) 1.67 ( 3) 1.14 ( 3) .52 ( 3) 
Subtotal 6.16 (35) 4.44 (35) 4.44 (37) 29.50 (58) 20.06 (54) 9.11 (45) 
Total Annual costs 17.47 (100) 12.52 (100) 12.00 (100) 54.58 (100) 37.22 (100) 20.40 (100) 
*Total Nursery - 50 acres, 40 acres of growing space, 10 acres production facilities, holding & field bed area, roads, etc. 
**Tree liners were purchased rather than propagated. Liner costs were included under materials. 
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TABLE 15a.--Sunnary of Annual Fixed, Variable, and Total Costs (Dollars) per Salable Plant of Operating a 200 Acre* Field 
. I Nursery, U.S.D.A. Plant Hardiness Zones Five and Six, 1985. 
. f 
. I Group I Group II Group III Group IV Group V (Taxus) (Juniper) (Viburnum) (Acer rubrum) (Halus) Average 
Cost Percent Cost Percent Cost Percent Cost P~rcent Cost Percent Cost Percent 
per of per of per of per of per of per of 
Saleable Total Saleable Total Saleable Total Saleable Total Saleable Total Saleable Total 
Item Plant Cost Plant Cost Plant Cost Plant Cost Plant Cost Plant Cost 
Fixed Cost Items 
Land and Improve-
men ts 1.20 (13) .85 (12) .80 (11) 2.66 ( 7) 1.82 ( 7) 1.19 (10) 
Buildin9s .38 ( 4) .27 ( 4) .25 ( 4) .83 ( 2) .57 ( 2) .37 ( 3) 
Machinery and 
Equipment 1.40 (15) 1.00 (14) .94 (13) 3.11 ( 9) 2.13 ( 9) 1.40 (11) 
General Overhead 1.80 (19) 1.28 (18) 1.20 (17) 4.00 (11) 2.73 (11) 1.80 (14) 
Interest on General 
Overhead, Insur-
ance, and Taxes .12 ( 1) .08 ( 1) .08 ( 1) .27 ( 1) .18 ( 1) .12 ( 1) 
Subtotal 4.90 (52) 3.48 (49) 3.27 (46) 10.87 (30) 7.43 (30) 4.88 (39) 
Variable Cost Items 
Propagation .20 ( 2) .10 ( 1) .10 ( 1) ** ** .10 ( l) 
Hatenals .94 (10) .77 (11) .77 (11) 13.88 (39) 9.02 (37) 3.07 (25) 
Machinery and 
Equipment .65 ( 7) .47 ( 7) .52 ( 8) 3.03 ( 9) 2.51 (10) 1.02 ( 8) 
Labor 2.45 (26) 2.05 (29) 2.19 (31) 6.43 (18) 4.79 (19) 2.93 (24) 
Interest on 
Operating Capital .25 ( 3) .20 ( 3) .21 ( 3) 1.40 ( 4) .98 ( 4) .43 ( 3) 
Subtotal 4.49 (48) 3.59 (51) 3.79 (54) 24.74 (70) 17.30 (70) 7.55 (61) 
Total Annual costs 9.39 (100) 7.07 (100) 7.06 (100) 35.61 (100) 24.73 (100) 12.43 (100) 
*Total Nursery - 200 acres, 170 acres of growing space, 30 acres production facilities, holding & field bed area, roads, etc. 
**Tree liners were purchased rather than propagated. Liner costs were included under materials. 
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APPENDIX A 
Production Cycle £or Propagation 
Slow Growing Evergreens <Taxus> 
November & December of the First Production Year 
2. 
3. 
4. 
Collecting Cuttings. Collect cuttings £rom field 
plants that are at least three years oid. Cuttings 
should measure at least 7 inches. Cutt.ings are 
collected at a rate 0£ 1400 per hour. 
Preparing Cuttings. Strip lower needles off lower 4" 
0£ cuttings and dip into IBA power #8. 
prepared at a rate 0£ 1000 per hour. 
Cuttings are 
Sticking Cuttings. Stick treated cuttings into a bottom 
heated sand bed in overwinter house. Sticking is 
accomplished at a rate of 1200 per hour. 
Irrigation. Using an automatic mist system keep 
watered until rooted then reduce watering. 
January - December of the Second Proauct1on Year 
Irrigation. Keep cuttings moist. 
2. Ferti l izatiq..!J· Liquid feed every two weeks between 
April and August. 
Maren 0£ the Third Production Year 
Pull rooted cuttings from propagation beds 
and prune prior to transplanting into £1eld beds. 
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APP. A- 2 
Fast Growing Evergreens <Junipers> 
November-Dec~mber of the First Production Year 
1. Collecting Cuttings. Collect cuttings from plants at 
least three years old. Cuttings should measure at least 
seven inches. Cuttings are collected at rate of 
600 per hour. 
2. Preparing Cuttings. Strip lower leaves off lower 3" 
\ 
and dip into IBA po~er #3. Cuttings can be prepared at 
a rate of 500 per hour. 
3. Sticking Cuttings. Stick treated cuttings into a bottom 
heated sand bed in overwinter house. Cuttings can be 
stuck at a rate of 1000 per hour. 
4. Irrigation. Using an automatic mist system keep watered 
until rooted than reduce watering. 
March of the Second Production Year 
Harvest. Pull rooted cuttings from propagation beds 
for pruning befo~ transplanting into field beds. 
Harvesting is accomplished at a rate of 500 cuttings 
per hour. 
' I ' 
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APP. A- 3 
Deciduous Shrubs <Forsythia & Viburnum> 
June of the First Production Year 
1. Collect Cuttings. Collect cuttings from field plants at 
least two years old. Cuttings are collected at a rate 
of 1000 per hour. 
2. Preparing Cuttings. 
\ 
Strip off the lower leaves and dip 
into IBA power #1. Cuttings are prepared at a rate of 
1000 per hour. 
3. Sticking Cuttings. Treated cuttings are stuck into a 
bottom heated sand bed a overwinter house. They are 
stuck at a rate of 1000 per hour. 
4. Irrigation. Using an automatic mist system cuttings are 
kept watered until rooted. A£ter rooting, reduce 
irrigation. 
July of the First Production Year - March of the Second 
Production Vear 
1. Maintenance of Plant~. Standard irrigation and feeding. 
March of the Second Productiq_n__j'_eaL_ 
1 • Harvesting. Pull rooted cuttings from propagation oeds 
prior to transplanting into field beds. Cuttings are 
harvested at a rate of 400 per hour. 
I 
I 
I 
I 
I ~ 
r 
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APPENDIX B 
Production Cycle for Field Produced 
Slow Growing Evergreens <Taxus> 
"Seven Year Field Cycle" 
LINER PRODUCTION 
April of the First Production Yea~ 
1. Land Preparation Prior to Planting Bed Liners. The bed 
area for growing rooted cuttings is prepared by plowing 
land with a three bottom plow. One ton of lime and 1130 
pounds of blended fertilizer <200 lbs. of 45-0-0, 430 
lbs. of 0-44-0, 500 lbs. 0£ 0-0-60> per acre are custom 
applied by a local fertilizer distributor. The land is 
further worked, twice with a disk and then harrowed. 
Just prior to planting. £1elds are cultimulched to help 
incorporate a pre-emergence herbicide <Trif luralin 4EC 
at one quart per acre> into the top two to three inches 
of soil. The herbicide is sprayed onto the soil using a 
spray rig and 10 foot boom attached to the tractor 
pulling the cultimulcher. 
May of the First Production Year 
1. Liner Preparation. Liners l18 months old> are root 
pruned by hand prior to planting. 
2. P lant1na of L1.n..~rs. Pruned liners are transported to 
the bed area in a flatbed truck. They are then 
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App. B-2 
transplanted into beds. four feet wide, using a three 
row mechanical transplanter. The rooted cuttings are 
spaced 20" apart bet.ween rows and 7" within rows. Using 
a crew 0£ 9, approximately 5,000 rooted cuttings can be 
planted per hour. 
1 • Irrigation of rooted cuttings is of primary 
concern the first year during root system development. 
Portable aluminum four inch pipe is set-up and shifted 
within the first year's bed area to supplement natural 
rainfall. Plants are irrigated 20 times during the 
summer and fall at the rate of one inch of water per 
irrigation. 
2. Fertilization. Nutrients <200 lbs. of soluble 20-20-20 
fertilizer/acre/application> are in)ected three times 
into the irrigation water to help stimulate plant 
growth. 
3. Weed Control. Weed control is effected by a combination 
of six mechanical cultivations, three hand weedings and 
two applications of herbicides. The spring herbicide 
program consists of spraying the area with 1.0 lb. aia 
of Simazine 80WP plus 5.25 lbs aia of DCPA 75WP. The 
fall herbicide program involves spraying the beds with 
2.0 lbs. aia of Simazine 80WP. 
4. Pest Control. Pest control is obtained through the use 
of insecticides <24 oz. of Malathion 57EL and 1.25 lbs. 
f 
l 
I 
f 
I 
I 
92 
App. B-3 
of Carbaryl 80WP per acre> and fungicides (U.5 lbs. 
Benomyl 50WP per acre>. They are sprayed onto the 
plants three times a growing season utilizing an 
airblast sprayer pulled by a tractor. 
5. Pruning. Where necessary, bedplants are lightly pruned 
of any straying branches. 
May - September of 2nd and 3rd Production Years 
' ~ . Plant Maintenance. The same cultural practices that 
occurred in the first growing season, May - September, 
are repeated for the second and third growing seasons. 
April of the Fourth Production Year 
1. Harvesting of Bed Liners. The three-year bed liners are 
dug using a fifty inch undercutter with lift tines. The 
liners are separated from each other and bundled in lots 
of 25. The bundles are loaded onto pallets which have 
been placed on a flatbed truck. The truck is then 
driven into the storage building where the pallets are 
unloaded using a 4-wheel drive arLiculated loader. 
May - September of the Fourth Production Year 
Land Preservation. After the bed liners are harvested, 
the land is left fallow until the next spring planting 
season. Weeds are kept down through disking the bed 
area four times during the third growing season. 
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Ideally, a cover crop <Sudex, for example> would be 
grown for one or two seasons to restore organic matter 
and to reduce soil compaction. 
PRODUCTION IN THE FIELD 
April of the First Field Production Year 
l . Land Preparation. Prior to transplanting the bed liners 
into the field, the land would be plowed. A£ter 
plowing, three tons of lime and 1130 pounds of blended 
fertilizer <200 lbs. of 45-0-0, 430 lbs. of 0-44-0. 500 
lbs. oi 0-0-60J per acre are custom applied by a local 
fertilizer distributor. The lime and fertilizer are 
disked in and the ground is later harrowed. Just prior 
to planting, fields are cultimulched to help incorporate 
a pre-emergence herbicide <Trif luralin 4EC at one quart 
per acre> and to break-up clods of soil whoch could clog 
a mechanical transplanter. 
2. Liner Preparation. The three-year old bed liners are 
root and top pruned by hand prior to planting to help 
1n1t1ate new roots and compact branching. 
3. Planting of Liners. Pruned liners are transported to 
the field area on a flatbed truck and mechanically 
transplanted at a rate of ~,065 plants per acre with 44" 
between rows and 28" between plants. Using a two-row 
transplanter pulled by a 75HP tractor, an 8 man crew can I 1 
I 
I 
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plant approximately 2.400 liners per hour. 
4. Irrigation. Two irrigations are used to help set the 
liners. 
May - September of the First Field Production Year 
1. Weed Control. Two applications of herbicides. two 
mechanical cultivations. four mowings and two hand 
weedings are required. Early season <l.O lb. aia 
Simazine. 5.25 lbs. aia DCPA> and late season <2.0 aia 
Simaz1ne> herbicides are applied using a spray rig with 
a 10 foot boom mounted upon a 34HP tractor. The late 
season herbicide is applied after the last cultivation. 
Mechanical cultivation <two-row cultivator attached to a 
34HP tractor> is utilized within rows to help eradicate 
weeds. Hand hoeing is then accomplished to reach weeds 
not eradicated by cultivators. 
2. Fertilizer Program. Supple.mental nitrogen. 220 lbs. of 
Urea <45-0-0> per acre. is side dressed in early fall 
for increased plant growth. 
Pest Control. Pest control is obtained through the use 
of insecticides <24 oz. of Malathion 57EL and 1.25 lbs. 
of Carbaryl 80WP per acre> and fungicides <0.5 lbs. of 
Benomyl 50WP per acre>. They are sprayed onto the 
plants three times a growing season utilizing an 
airblast sprayer pulled by a tractor. 
4. Pruning. Tips of branches are pruned with hedge shears 
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to induce branching. 
May - September of the 2nd through 6th Field Production Year 
1. Plant, __ Meintenanc~. Plant maintainance during these £ive 
years is identical to the first season except £or an 
additional application of nitrogen £ertilizer, 220 lbs. 
of Urea <45-0-0) per acre, side dressed each spring. 
September of the Sixth Fiel9. Production Yea!: 
1. 
2. 
Harvesting. Twenty-five percent of the saleable crop is 
selected and tagged for digging <small nursery - 1,035 
plants: large nursery - 4,539 plants>. Seven plants per 
labor hour are "balled and burlapped", carried out 0£ 
the field, and loaded onto pallets on a flatbed truck 
parked at the side of the field. The palletized plants 
are transported to the shipping area, unloaded, and 
organized according to customer order. 
Shipping. 
semi truck. 
All plants harvested are loaded onto a 
A crew of 4, with an articulated 4-wheel 
drive loader, can load 690 plants <truck capacity) in 
two hours. 
October - December 0£ the Sixth Field Production Year 
1. Harveet1ng and Overwintering. An add1t1onal 25 percent 
of the total saleable stock is dug for early spring 
sales and overwintered in polyhouses <small nursery -
: 
2. 
3. 
4. 
9b 
App. B-7 
1,035 plants; large nursery - 4,534 plantsJ. Pallets of 
dug material are unloaded and the material is spaced 
within the polyhouse framework <2' on centers with a 2' 
aisle way>. 
The permanent irrigation system is used an 
estimated 5 times to supply additional moisture to 
supplement natural rainfall. 
Covering of Polyhouses. Polyhouses are covered as late 
as possible with 4-mil white poly±ilm which acts as a 
barrier to drying winds, extremes in temperature, and 
humidity loss. 
Fungus Control. Covered polyhouses are fumigated with a 
fumigant bomb <3-lOM cu. ft. Exothermic Termil bombs per 
polyhouse> to control storage molds and fungi. 
January - March of the Seventh Field Production Yea~ 
1 . Inspection of Fall Dug Materials. Fall dug plants are 
checked for any possible winter damage. 
2. Fungus Control. A second set of £umigant bombs are set-
off to further control molds and fungi. 
3. Shipping of Fall Dug Material. Shipments of 
overwintered plants start in late February with stock 
being loaded onto pallets, hauled to the shipping area, 
and loaded onto trucks. Approximately 18.5% of the 
total saleable crop is shipped <small nursery - 766 
plants; large nursery - 3,359 plants>. 
4. 
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Harvesting. Twenty percent of the total saleable crop 
is harvested <small nursery - 828 plants: large nursery 
- 3,531 plants>. 
April of the Seventh Field Production Year 
1. Inspection and Shipping of Remaining Fall Dug Material. 
Any remaining overwintered stock is shipped. Care is 
exercised to avoid mixing overwintered and spring 
harvested plants. 
2. Harvesting. The remaining 30 percent 0£ the total 
3. 
aaleab~e crop 1s harvested and hauled 1nto the shipping 
area <small nursery - 1,242 plants: large nursery 5,446 
plants>. 
Irrigation. Plants are irrigated using a portable 
irrigation system combined with the inground system to 
help supplement natural rainfall, especially during 
sunny and windy days. 
4. Shipping. Approximately 38 percent of the total 
saleable crop is shipped (small nursery 1,573 plants; 
large nursery - 6,899 plants>. 
May of the Seventh Field Production Year 
1 . Irrigation. Five irrigations are supplied to remaining 
saleable plants to maintain quality. 
2. Snipping. The remaining 18.5 percent of saleable plants 
are pulled from the holding area, transported on pallets 
r 
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to the shipping area, arranged according to customer 
order, loaded, and shipped <small nursery 766 plants; 
large nursery 3,359 plants>. 
3. Shifting of Irrigation Equipment. Portable irrigation 
pipe is taken down and used in the summer irrigation 
system of the bed liners. 
Summer and Fall of the Seventh Field Production Year 
l . Land Preservation. AFter the last plants are harvested, 
the empty fields are left fallow. Fallow fields are 
disked for weed control four times during summer months. 
2. Land Preparation. Fields are plowed in the fall in 
preparation for spring planting. 
I 
I 
I 
! 
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Production Cycle for F1e1d Proaucea 
Rapid Growing ~vergreens lJun1perus> 
"Five Year Field Cycle" 
LI Nl:.R PRUDUCI' lON 
April of the First Production Year 
1. Land Preparation ?r1or to Plant1ng_P.ed ~iners. The bed 
area for growing rooted cuttings is prepared by plowing 
land with a three oottom plow. One ton of lime and 1130 
pounds of blended fertilizer <200 lbs. of 45-u-O, 430 
lbs. of 0-44-0, 500 lbs. of 0-0-bO> per acre are custom 
applied by a local fertilizer distributor. The land is 
further worKed, twice witn a 01sK ana then harrowed. 
Just prior to planting, fields are cultimulched to help 
incorporate a pre:-emergence nero.::.c1de t-i'r1flura1in ":t:i::C 
at one quart per acre> into the top two to three inches 
of soil. The nero1c1ae is sprayea onto the soi~ using a 
spray rig and 10 foot boom attached to tne tractor 
puiling the cult1mu1cher. 
May of the First Production Year 
1. Liner Preparation. Liners ,6 montns old> are root 
pruned by hand prior to planting. 
2. ?ianting ox Liners. Prunea ~1ners are transported to 
the oed area in a flatbed truck. They are tnen 
1. 
2. 
3. 
4. 
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transp~anted into beds, four feet wide, using a three 
row mechanical transplanter. The rooted cuttings are 
spaced 20" apart between rows and 7" within rows. Using 
a crew of 9, approximately 5,000 rooted cuttings can be 
planted per hour. 
Irrigation. Irrigation of rooted cuttings is of primary 
concern the first year during root system development. 
Portable aluminum four inch pipe is set-up and shifted 
within the first year's bed area to supplement natural 
rain£all. Plants are irrigated 20 times during the 
summer and fall at the rate of one tnch of water per 
irrigstion. 
Fertilization. Nutrients <200 lbs. of soluble 20-20-20 
fertilizer/acre/spplication> are in3ected three times 
into the irrigation water to help stimulate plant 
growth. 
Weed Control. Weed control is effected by a combination 
of six mechanical cultivations, three hand weedings and 
two applications of herbicides. The spring herbicide 
program consists of spraying the area with 1.0 lb. aia 
of Simazine 80WP plus 5.25 lbs aia of DCPA 75WP. The 
fall herbicide program involves spraying the beds with 
2.0 lbs. aia of Simazine 80WP. 
Pest Control. Pest control is obtained through the use 
of insecticides <24 oz. of Malathion 57EL and 1.25 lbs. 
, . 
5. 
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of Carbaryl 80WP per acre> and fungicides <0.5 lbs. 
Benomyl 50WP per acre>. They are sprayed onto the 
plants three times a growing season utilizing an 
airblast sprayer pulled by a tractor. 
Pruning. Where necessary, bedplants are lightly pruned 
of any straying branches. 
May - September of the Second Production Vear 
1 . Plant Maintenance. The same cultural practices that 
occurred 1n the £irst growing season, May - September, 
are repeated £or the second growing season. 
April of the Second Production Vea~ 
1 • Harvesting of Bed Liners. The two-year bed liners are 
dug using a fifty inch undercutter with lift tines. The 
liners are separated £rom each other and bundled in lots 
of 25. The bundles are loaded onto pallets which have 
been placed on a flatbed truck. The truck is then 
dr1ven into the storage building where the pallets are 
unloadea using a 4-wheel drive articulated loader. 
May - September of the Second Proa~ction Year 
1 . Land Preservation. After the bed liners are harvested, 
the land is left fallow until the next spring planting 
season. Weeds are kept down through disking the bea 
area four times during the second growing season. 
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Ideally, a cover crop <Sudex, for example) would be 
grown for one or two seasons to restore organic matter 
and to reduce soil compaction. 
PRODUCTION IN THE FIELD 
April of the First Field Production Year 
1. 
2. 
3. 
Land Preparation. Land would be plowed the fall prior 
to transplanting bed liners into the £1eld. Be£ ore 
transplanting, three tons of lime and 1130 pounds of 
blended fertilizer <200 lbs. of 45-0-0, 430 lbs. of 0-
44-0, 500 lbs. of 0-0-60> per acre are custom applied by 
a local fertilizer distributor. The lime and fertilizer 
are disked in and the ground is later harrowed. Just 
prior to planting, fields are cultimulched to help 
incorporate a pre-emergence herbicide <Trifluralin 4EC 
at one quart per acre> and to break-up clods of soil 
which could clog a mechanical transplanter. 
Liner Preparatio~. The two-year old bed liners are root 
and top pruned by hand prior to planting to help 
initiate new roots and compact branching. 
Planting of Liners. Pruned liners are transported to 
the field area on a flatbed truck and mechanically 
transplanted at a rate of 5,065 plants per acre with 44" 
between rows and 28" between plants. Using a two-row 
transplanter pulled by a 75HP tractor, an 8 man crew can 
.. 
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plant approximately 2,400 liners per hour. 
4. Irrigation. Two irr19at1ons are used to help set the 
liners. 
May - September of the First Field Production Year 
1 • Weed Control. Two applicat1ons of herbicides, two 
aechanical cultivations, £our mowings and two hand 
weed1ngs are requ1red. Early season <1.0 lb. aia 
Simazine, 5.25 lbs. aia DCPA> and late season <2.0 aia 
Simazine> herbicides are applied using a spray rig with 
a 10 foot boom mounted upon a 34HP tractor. The late 
season herbicide is applied after the last cultivation. 
Mechanical cultivat1on <two-row cultivator attached to a 
34HP tractor> is utilized within rows to help eradicate 
weeds. Hand hoe1ng is then accomplished to reach weeas 
not eradicated by cultivators. 
2. Fertilizer Program. Supplemental nitrogen, 220 lbs. 0£ 
Urea <45-0-0 per acre>, is side dressed in early fall 
for increased plant growth. 
3. Pest Control. Pest control is obtained through the use 
of insecticides <24 oz. of Malathion 57EL and 1.25 lbs. 
of Carbaryl 80WP per acre> and fungicides <0.5 lbs. of 
Benomyl SOWP per acre>. They are sprayed onto the 
plants three times a growing season utilizing an 
airblast sprayer pulled by a tractor. 
4. Pruning. Tips of branches are pruned with hedge shears 
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to induce branching. 
May - September 0£ the 2nd, 3rd and 4th Field Production Years 
1. Plant Maintenance. Plant maintainance during these 
three years is identical to the first season except £or 
an additional application 0£ nitrogen fertilizer, 220 
lbs. 0£ Urea <45-0-0 per acre>, side dressed each 
spring. 
September 0£ the Fourth Field Production Year 
1. Harvesting. Twenty-five percent 0£ the saleable crop is 
selected and tagged for digging <small nursery - 1,452 
plants: large nursery - 6,355 plants>. Seven plants per 
labor hour are "balled and burlapped", carried out of 
the field, and loaded onto pallets on a flatbed truck 
parked at the side 0£ the field. The palletized plants 
are transported to the shipping area, unloaded, and 
organized according to customer order. 
2. Shipping. 
semi truck. 
All plants harvested are loaded onto a 
A crew of 4, with an articulated 4-wheel 
drive loader, can load 690 plants <truck capacity> in 
two hours. 
October - December 0£ the Fourth Field Production Year 
1. Harvesting and Overwintering. An additional 25 percent 
of the total saleable stock is dug £or early spring 
2. 
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sales and overwintered in polyhouses <small nursery -
1,452 plants: large nursery - 6,355 plants>. Pallets of 
dug material are unloaded and the material is spacea 
within the polyhouse framework (2' on centers with a 2' 
aisle way). 
Irrigation. The permanent irrigation system is usea an 
estimated 5 times to supply additional moisture to 
supplement natural rainfall. 
3. Covering of Polyhouses. Polyhouses are covered as late 
as possible with 4-mil white poly£1lm which acts as a 
barrier to drying winds, extremes in temperature, and 
humidity loss. 
4. Fungus Control. Covered polyhouses are £umigated with a 
fumigant bomb <3-lOM cu. ft. Exothermic Termil bombs per 
polyhouse> to control storage molds and fungi. 
January - March of the Fifth Field Production Year 
1. lnspection of Fall D~~terials. Fall dug plants are 
checked for any possible winter damage. 
2. Fungus Control. A second set 0£ fumigant bombs are set-
off to further control molds and fungi. 
3. Shipping of Fall Dug Mater1ai. Shipments of 
overwintered plants start in late February with stock 
being loaded onto pallets, hauled to the shipping area, 
and loaded onto trucks. Approximately 18.5% of the 
total saleable crop is shipped <small nursery - 1,075 
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plants; large nursery - 4,702 plants>. 
4. Harvesting. Twenty percent 0£ the total saleable crop 
is harvested (small nursery - 1,162 plants; large 
nursery - 5,084 plants>. 
April of the Fifth Field Production Year 
1. Inspection and Shipping of Remaining Fall Dug Material. 
Any remaining overwintered stock is shipped. Care 1s 
exercised to avbid mixing overwintered and spring 
harvested plants. 
2. Harvesting. The remaining 30 percent of the total 
saleable crop is harvested and hauled into the shipping 
area <small nursery - 1,743 plants; large nursery -
7,625 plants>. 
3. Irrigation. Plants are irrigated using a portable 
irrigation system combined with the inground system to 
help supplement natural rain£all, especially during 
sunny and windy days. 
4. Shipping. Approximately 38 percent of the total 
saleable crop is shipped <small nursery - 2,208 plants; 
large nursery - 9,659 plants>. 
~ of the Fifth Field Production Year 
1 • Irrigation. Five irrigations are supplied to remaining 
saleable plants to maintain quality. 
2. Shipping. The remaining 18.5 percent of saleable plants 
3. 
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are pulled from the holding area, transported on pallets 
to the shipping area, arranged according to customer 
order, loaded, and shipped. 
Shifting of Irrigation Equipmen~. Portable irrigation 
pipe is taken down and used in the summer irrigation 
system of the bed liners. 
Summer and Fall of the Fifth Field Production Year 
1. Land Preservation. AFter the last plants are harvested, 
the empty fields are left fallow. Fallow fields are 
disked for weed control four times during summer months. 
2. Land Preparatio~. Fields are plowed in the fall in 
preparation for spring planting. 

.. ~ 
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Production Cycle for ~iela Producea 
Deciduous Shrubs ~Viburnum> 
"Four Year Field Cycle" 
LINER PRODUCTION 
April of the First Production Year 
l. Land Preparation Prior to Planting ~ea Liners. The bed 
area for growing rooted cuttings is prepared by plowing 
land with a three bottom plow. une ton 0£ lime ana l:i.3u 
pounds of blended fertilizer <200 los. of 45-0-0, 430 
lbs. of 0-44-0. 500 lbs. of o-u-bOJ per acre are custom 
applied by a local fertilizer distributor. The land is 
further worked, twice with a 01sk and then harrowed. 
Just prior to planting, fie1ds are cult1mulched to he~p 
incorporate a pre-emergence nero1c1ae lTriilural1n ~EC 
at one quart per acre> into the top two to three inches 
o:f soil. The nerb1c1de 1s sprayeo onto the soil using a 
spray rig and 10 foot boom attached to the tractor 
pulling the cultimuicher. 
May of the First Production Year 
l • Liner Preparation. Liners lo mon~hs o~a> are root 
pruned by hand prior to planting. 
2. ~ianting of Liners. Prunea liners are transported to 
the bed area in a flatbed trucK. Triey are then 
1. 
2. 
3. 
4. 
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transplanted into beds, four feet wide, using a three 
row mechanical transplanter. The rooted cuttings are 
spaced 20" apart between rows and 7" within rows. Using 
a crew of 9, approximately 5,000 rooted cuttings can be 
planted per hour. 
Irrigation. Irrigation of rooted cuttings is of primary 
concern the first year during root system development. 
Portable aluminum £our inch pipe is set-up and shifted 
within the first year 1 s bed area to supplement natural 
rainfall. Plants are irrigated 20 times during the 
summer and fall at the rate of one inch of water per 
irrigation. 
Fertilization. Nutrients c~oo lbs. 0£ soluble 20-L0-20 
fertilizer/acre/application> are in)ected three times 
into the irrigation water to help stimulate plant 
growth. 
Weed Control. Weed control is effected by a combination 
of six mechanical cultivations, three hand weedings and 
two applications of herbicides. The spring herbicide 
program consists of spraying the area with 1.0 lb. aia 
of Simazine 80WP plus 5.25 lbs a1a oi DCPA 75WP. The 
fall herbicide program involves spraying the beds with 
2.0 lbs. a1a of Simazine 80WP. 
Pest Control. Pest control is obtained through the use 
of insecticides <24 oz. of Malathion 57EL and 1.25 ibs. 
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of Carbaryl 80WP per acre> and fungicides <O.~ lbs. 
Benomyl 50WP per acre). They are sprayed onto the 
plants three times a growing season utilizing an 
airblast sprayer pulled by a tractor. 
5. Pruning. Where necessary, bedplants are lightly pruned 
of any straying branches. 
April 0£ the Second Production Year 
1. Harvesting of Bed Liners. The two-year bed liners are 
dug using a fifty inch undercutter with li£t tines. The 
liners are separated from each other and bundled in lots 
0£ 25. The bundles are loadea onto pallets which have 
been placed on a flatbed truck. The truck is then 
driven into the storage building where the pallets are 
unloaded using a 4-wheel drive articulated loader. 
May - September of the Second Production Year 
1. Land Preservation. After the bed liners are harvested, 
the land is left fallow until the next spring planting 
season. Weeds are kept down through disking the bed 
area four times during the second growing season. 
Ideally, a cover crop <Sudex, for example> would be 
grown for one or two seasons to restore organic matter 
and to reduce soil compaction. 
PRODUCTION IN THE Fi~LD 
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April of the First Field Production Year 
1 • 
2. 
Land Preparation. Land would be plowed the £all prior 
to transplanting bed liners into the field. Before 
transplanting, three tons of lime and ~130 pounds of 
blended fertilizer <200 lbs. of 45-0-0, 430 lbs. of 0-
44-0, 500 lbs. of 0-0-60> per acre are custom appi1ed by 
a local fertilizer distributor. The lime and fertilizer 
are disked in and the ground is later harrowed. Just 
prior to planting, fields are cultimulched to help 
incorporate a pre-emergence herbicide <Trifluraiin 4EC 
at one quart per acre) and to break-up clods of soil 
which could clog a mechanical transplanter. 
Liner Preparation. The two-year old bed liners are root 
and top pruned by hand prior to planting to help 
initiate new roots and compact branching. 
3. Planting of Liners. Pruned liners are transported to 
4. 
the field area on a flatbed truck and mechanically 
transplanted at a rate of 4,356 plants per acre with 48'' 
between rows and 30 .. between plants. Using a two-row 
transplanter pulled by a 75HP tractor, an 8 man crew can 
plant approximately 2,400 liners per hour. 
Irrigation. 
liners. 
Two irrigations are used to help set the 
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May - September of the First Field Production Year 
1. Weed Control. Two applications of herbicides, two 
mechanical cultivations, four mowings and two hand 
weedings are required. Early season tl.O lb. aia 
Simazine, 5.25 lbs. aia DCPA> and late season C2.0 aia 
Simazine> herbicides are applied using a spray rig with 
a 10 foot boom mounted upon a 34HP tractor. The late 
season herbicide is applied after the last cultivation. 
Mechanical cultivation Ctwo-row cultivator attached to a 
34HP tractor> is utilized within rows to help eradicate 
weeds growing in spite of herbicides. Hand hoeing is 
then accomplished to reacn weeds not eradicated by 
cultivators. 
2. Fertilizer Program. Supplemencal nitrogen, 220 lbs. of 
3. 
Urea <45-0-0 per acre>, is side dressed in early fall 
for increased plant growth. 
Peat Control. Pest control is obtained through the use 
of insecticides (24 oz. of Malathion 57EL and 1.25 lbs. 
of Carbary! 80WP per acre> and fungicides <0.5 lbs. of 
Benomyl 50WP per acre>. They are sprayed onto the 
plants three times a growing season utilizing an 
airblast sprayer pulleo by a tractor. 
4. Pruning. Tips of branches are pruned with hedge shears 
to induce branching. 
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April - September 0£ the Second Field Production Year 
1 • Pruning. Plants are pruned to ground level to induce 
multiple stem plants. 
2. Plant Maintenance. Plant maintainance is identical to 
the first season except for an additional application of 
nitrogen fertilizer <220 lbs. of Urea, 45-0-0 per acre> 
side dressed each spring. 
April - August of the Third Fieid Production Year 
1. Pruning. Plants are lightly tip-pruned to maintain 
uniformity and promote secondary branching. 
2. Plant Maintenance. Plant maintainance ia identical to 
the second field production year including side dressing 
nitrogen fertilizer. 
September of the Third Field Production Vear 
1. Harvesting. Twenty-five percent of the saleable crop is 
selected and tagged £or digging <small nursery - 1,552 
plants; large nursery - 6,791 plants>. Six plants per 
labor hour are "balled and burlapped", carried out of 
the field, and loaded onto pallets on a flatbed truck 
parked at the side 0£ the ±ield. The palletized plants 
are transported to the shipping area, unloaded, and 
organized according to customer order. 
2. Shipping. All plants harvested are loaded onto a 
semi truck. A crew 0£ 4, with an articulated 4-wheel 
drive loader, can load 690 plants <truck capacity> in 
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two hours. 
October - December of the Tnird ~ield Production Y~~-
1. 
2. 
Harvesting and Overwintering. An additional 25 percent 
of the total saleable stock is dug for early spring 
sales and overwintered in polyhouses <small nursery -
1,552 plants; large nursery - 6,791 plants>. Pallets of 
dug material are unloaded and the material is spaced 
within the polyhouse framework C2' on centers with a 2' 
aisle way>. 
Irrigation. The permanent irrigation system is used an 
estimated 5 times to supply additional moisture to 
supplement natural rain£all. 
3. Covering of Polyhouses. Polyhouses are covered as late 
as possible with 4-mil white polyfilm which acts as a 
barrier to drying winds, extremes in temperature, and 
huJ1idity loss. 
4. Fungus Control. Covered polyhouses are fumigated with a 
fumigant bomb C3-10M cu. ft. Exothermic Termil bombs per 
polyhouse> to control storage molds and fungi. 
January - March of the Fourth Field Production Vear 
1. Inspection of Fall Dug Materials. Fall dug plants are 
checked for any possible winter damage. 
2. fungus Control. A second set of fumigant bombs are set-
off to further control molds and fungi. 
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3. Shipping 0£ Fall Dug Material. Shipments of 
overwintered plants start in late February with stock 
being loaded onto pallets. hauled to the shipping area, 
4. 
and loaded onto trucks. Approximately 18.5% of the 
total saleable crop is shipped <small nursery - 1,148 
plants: large nursery - 5,025 plants>. 
Harvesting. Twenty percent 0£ the total saleable crop 
is harvested. 
April of the Fourth Field Production Vear 
1. Inspection and Shipping of Remaining Fall Dug Material. 
2. 
3. 
Any remaining overwintered stock is shipped. Care is 
exercised to avoid mixing overwintered and spring 
harvested plants. 
Harvesting. The remaining 30 percent of the total 
saleable crop is harvested and hauled into the shipping 
area <small nursery - 1,862 plants; large nursery -
8,149 plants>. 
Irrigation. Plants are irrigated using a portable 
irrigation system combined with the inground system to 
help supplement natural rainfall, especially during 
sunny and windy days. 
4. Shipping. Approximately 38 percent of the total 
saleable crop is shipped <small nursery - 2,359 plants; 
large nursery - 10,322 plants). 
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May of the Fourth Field Production Year 
1 • Irrigation. Five irrigations are supplied to remaining 
saleable plants to maintain quality. 
2. Shipping. The remaining 18.5 percent of saleable plants 
3. 
are pulled from the holding area, transported on pallets 
to the shipping area, arranged according to customer 
order, loaded, and shipped <small nursery - 1,148 
plants; large nursery - 5,025 plants>. 
Shifting of Irrigation Equipment. Portable irrigation 
pipe is taken down and used in the summer irrigation 
system of the bed liners. 
Summer and Fall of the Fourth Field Production Year 
1 . Land Preservation. After the last plants are harvested, 
the empty fields are left fallow. Fallow £ields are 
disked for weed control four times during summer months. 
2. Land Preparation. Fields are plowed in the fall in 
preparation for spring planting. 
I 
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Production Cycle for Field Grown 
Two Inch Shade Trees <Acer ruorum> 
"Five Year Fieid Cycle" 
January - March of the First Production Year 
l. Linear PrepaFation. Two year liners are root and top 
prunned by nand prior to planting to nelp initiate new 
roots and compact branching. 
April of the First Product.ion Year 
1. 
2. 
Land Preparation Prior to PlaQ_'l;d.Qg_. Three tons of lime 
and 1130 pounds of blended fertilizer l200 lbs. of 45-0-
0, 430 lbs. of 0-44-0, 500 lbs. of 0-0-60> per acre are 
custom applied by a local iertilizer distributor. The 
lime and fertilizer are "disked-in" to land that was 
plowed the previous fall. Aft.er aisKing, the ground is 
harrowed. Just prior to planting, fields are 
cultimulched to help incorporate a pre-emergence 
herbicide <Trif luralin 4EC at one quart per acre> and to 
break-up cloas of soil which coula clog a mecnan1cal 
transplanter. 
Planting of ~iners. Pruned iiners are transported ~o 
the field area on a flatbed truck and nand transplanted 
at a rate of ... ,361 plants per acre with 96" between rows 
and 42" between plants. Using a one-row transplanter 
3. 
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pulled by a 75HP tractor, an 18 man crew can prune, 
haul, plant, and straighten approximately l,OOu liners 
per hour. 
Irrigation. 
the liners. 
Two irrigations would be used to help set 
May - September of the First Production Year 
1 • 
2. 
Weed Control. Two applications of herbicides, two 
mechanical cultivations, four mowings and two hand 
weedings are required. Early season, herbicides (1.0 
lb. aia Simazine, S.25 lbs. aia DCPA> are band applied. 
Late season, a herbicide <2.0 lbs. aia Simazine> is 
applied after the last cultivation, using a spray rig 
with a 7 foot boom mounted on a 34HP tractor. The area 
between rows is planted with grass (Kentucky 31) leaving 
a two foot clear band for cultivation and herbicide 
maintenance. This allows for good soil maintenance, 
minimum erosion and early access for digging. 
Mechanical cultivation <one-row cultivator attached to a 
34HP tractor) is utilized within the rows to help 
eradicate weeds growing in spite of herbicides. 
hoeing is then accomplished to reach weeds not 
Hand 
eradicated by cultivators. 
throughout the year. 
Grass is mowed four times 
Fertilizer Program. Supplemental nitrogen, 220 los. of 
Urea <45-0-0 per acre>, is side dressed in early £all 
3. 
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£or increased plant growth. 
Pest Control. Pest control is obtained through the use 
0£ insecticides <24 oz. 0£ Malathion 57EL and 1.25 lbs. 
0£ Carbary! 80WP per acre> and fungicides C.5 lbs. 
Benomyl 50WP per acre>. They are sprayed onto the 
plants three times a growing season utilizing an 
airblast sprayer pulled by a tractor. 
4. Pruning. Tips of branches are pruned with hand shears 
to induce branching. 
May - September of the 2nd, 3rd, and 4th Production Years 
l . Plant Maintenance. 
first year. 
Maintenance is identical to the 
October of the Fourth Production Vear 
1 • 
2. 
Harvesting. Twenty-£ive percent 0£ the saleable crop is 
selected and tagged £or digging <small nursery - 467 
plants: large nursery - 2,044 plants). A digging crew 
0£ 7, mechanically digs and transports 16.8 <2.4 per man 
hour> plants per hour to pallets on a wagon parked at 
the side 0£ the £ield. A second crew transports and 
unloads the palletized plants into the shipping area 
according to customer orders. 
Shipping. 
semi truck. 
All plants harvested are loaded onto a 
A crew 0£ 4, with an articulated 4-wheel 
drive loader, can load 100 plants <truck capacity> in 2 
120 
App. E-4 
1/2 hours. 
November - December of t.he Fourth Production Year 
1. 
2. 
3. 
Harvesting and Overwintering. An additional 25 percent 
of the total saleable stock 1s aug for early spring 
sales <small nursery - 467 plants; large nursery - 2,044 
plants>. Pallets of dug material are unloaded and 
spaced in rows by variety and size. Overwintering 
includes "healing-in" the plants in wooo chips. 
Irr1qatl.on. The permanent irrigation system, in 
conJunction with above ground pipe, is used an estimated 
5 times to supply moisture to supplement natural 
rainfall. 
Rabbit. Control. 
repellant. 
Trunks are sprayed with rabbit 
January - March of the Fifth Production Year 
1. 
2. 
3. 
Inspection of Fall Dug Materials. Fall dug plants are 
checked for winter damage <mice, rabbit, sunscala>. 
Rabbit Control. A second application of rabbit 
repellant is sprayed on tree trunks. 
Shipping of ~all Dug Material. Shipments of 
overwintered plants start in late February with stock 
being loaded onto pallets, hauled to the shipping area, 
and loaded onto trucks. Approximately 18.5% of the 
total saleable crop is shipped <small nursery - 346 
.. 
• 
.. 
4. 
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plants; large nursery - 1,513 plants), 
Harvesting. Twenty percent of the total saleable crop 
is harvested <small nursery - 363 plants~ large nursery 
1,635 plants>. 
April of the Fifth Production Year 
1. Inspection and Shipping of Remaining Fall Dug Material. 
2. 
3. 
4. 
Any remaining overwintered stock is shipped. Care is 
exercised to avoid mixing overwintered and spring 
harvested plants. 
Harvesting. The remaintng 30 percent of the total 
saleable crop is harvested and hauled into the shipping 
or holding area prior to "leaf-out" in the £ieid (small 
nursery - 561 plants; large nursery - 2,453 plants>. 
Irrigation. Plants are irrigated using a portable 
irigat1on system combined with the inground system to 
help supplement natural rainfall, especially during 
sunny and windy days. 
Shipping. Approximately 38 percent of the tota~ 
saleable crop is shipped <small nursery - 710 plants; 
large nursery 3,107 plants>. 
May of the Fifth Production Year 
1. Irrigation. Five irrigations are supplied to remaining 
saleable plants to maintain quality. 
2. Shipping. The remaining 1~.5 percent of saleable plants 
3. 
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are pulied from the holding area, transported on pallets 
to the shipping area, loaded and shipped <small nursery 
- 346 plants; large nursery 1,~13 plants>. 
Sh1£t1ng 0£ Irrigation Equipment. Portable irrigation 
pipe is taken down and used in the summer irrigation 
system of the bed liners. 
Summer and Fail of the Fi£th Production Year 
1 • Land Preservation. After the last plants are harvested, 
the empty fields are left fallow. Fallow fields are 
disked for weed control four times during summer months. 
2. Land Preparation. Fields are plowed in the £al! in 
preparation for spring planting. 
• ,. ' 
.. 
• 
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Production Cycle for Field Produced 
Ornamental Trees <Malus> 
"Four Year Field Cycle" 
January - March 0£ the First Production Year 
J. • Liner Preparation. Two year liners are root and top 
pruned by hand prior to planting to help initiate new 
roots and compact branching. 
April 0£ the First Production Year 
1. 
2. 
Land Preparation Prior to Planting. Three tons of lime 
and 1130 pounds of blended fertilizer <200 lbs. of 45-0-
0, 430 lbs. 0£ 0-44-0, 500 lbs. of 0-0-60> per acre are 
are custom applied by a local fertilizer distributor. 
The lime and fertilizer are "disked-in" to land that was 
plowed the previous fall. After disking, tne ground is 
harrowed. Just prior to planting, fields are 
cultimulched to help incorporate a pre-emergence 
herbicide <Trifluralin 4EC at one quart per acre> and to 
break-up clods 0£ soil which could clog a mechanical 
transplanter. 
Planting of Liners. Pruned liners are transported to 
the field area on a flatbed truck and hand transplanted 
at a rate oi 1,815 plants per acre with 96" between rows 
end 36" between plants. Using a one-row transplanter 
3. 
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pulled by a 7SHP tractor, an 18 man crew can prune, 
haul, plant, and straighten approximately 1,000 liners 
per hour. 
Irrigation. 
the liners. 
Two irrigations would be used to help set 
May - September of tne First Production Year 
1. 
2. 
Weed Control. Two applications of herbicides, two 
•echanical cultivations, four mowings and two hand 
weedings are required. Early season, herbicides Cl.O 
ib. aia Simaz1ne, 5.25 ibs. aia DCPA) are band applied. 
Late season, a herbicide C2.0 aia Simazine> is applied 
after the last cultivation, using a spray rig with a 7 
foot boom mounted on a 34HP tractor. The area between 
rows is planted with grass <Kentucky 31> leaving a two 
foot clear band for cultivation and herbicide 
11aintenance. This allows for good soil maintenance, 
minimum erosion and early access for digging. 
Mechanical cult1vat1on <one-row cultivator attached to a 
34HP tractor> is utilized within the rows to help 
eradicate weeds. Hand hoeing is then accomplished to 
reach weeds not eradicated by cultivators. 
11owed four times throughout the year. 
Grass is 
Fertilizer PrQg_ram. Supplemental nitrogen, 220 lbs. of 
Urea (45-0-0 per acre), is side dressed in early fall 
for increased plant growth. 
~ 
f" 
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Pest Control. Pest control is obtained through the use 
of insecticides l24 oz. of Malathion 57EL and 1.25 lbs. 
of Carbaryl 80WP per acre> and fungicides (.5 lbs. 
Benomyl 50WP per acre>. They are sprayed onto the 
plants three times a growing season utilizing an 
airblast sprayer pulled by a tractor. 
Pruning. Tips of branches are pruned with hand shears 
to induce branching. 
February - April of the Second and Third Production Years 
1. Pruning. Corrective pruning is carried out to induce 
better branching. 
May - September 0£ the Second ana Third Production Years 
1. Plant Maintenance. 
first year. 
Maintenance is identical to the 
October of the Third Production Year 
1 • HarvesL1ng. Twenty-£1ve percent of the sa~eable crop is 
selected and tagged for digging <small nursery - 683 
plants; large nursery - 2,989 planLs>. A aigging crew 
0£ 7 mechanically digs and transports 16.8 plants per 
hour (2.4 per man hour> to pallets on a wagon parked at 
the side of the field. A second crew transports ana 
unloads the palletized plants 1nto the shipping area 
according to customer orders. 
\ 
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2. Shippin_.s.. All plants harvested are loaded onto a 
semi.truck. A crew of 4, with an articulated 4-wheel 
drive loader, can load 140 <truck capacity> in 2 1/2 
hours. 
November - December of the Third Production Year 
1. Harvesting and Overwintering. An additional 25 percent 
0£ the total saleable stock is dug for early spring 
sales <small nursery - 683 plants; large nursery - 2,989 
plants). Pallets ot dug material are unloaded and 
spaced ln rows by variety and size. Overwintering 
includes "heeling-in" the plants in wood chips. 
2. Irrigation. The permanent irrigation system, in 
conJunction with above ground pipe, is used an estimated 
5 times to supply moisture to supplement natural 
rainfall. 
Rabbit Control. Trunks are sprayed with rabbit 
repellent. 
January - March of the Fourtn Production year 
1. Inspection of Fall Dug Materials. Fall dug plants are 
checked for winter damage <mice, rabbit, sunscald>. 
2. ~abbit Control. A second application of rabbit 
repellent is sprayed on tree trunks. 
3. Sh1pping_of Fa~l Dug_ Material. Shipments of 
overwintered plants start in late February with stock 
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being loadea onto pallets, hauled to the shipping area, 
and loaded onto trucks. Approximately 18.5% of the 
total saleable crop is shipped (small nursery - 505 
plants; large nursery 2,211 plants>. 
4. Harvesting. Twenty percent of the total saleable crop 
is harvested <small nursery - 546 plants; large nursery 
- 2,391 plants>. 
April of the Fourth Production Year 
1. Inspection and Shipping oi Remaining Fail Dug Material. 
Any remaining overwintered stock is shipped. Care is 
exercised to avoid mixing overwintered and spring 
harvested plants. 
2. Harvest.ing. The remaining 30 percent 0£ the total 
saleable crop is harvested and hauled into the shipping 
or holding area prior to ".ieaf-out" in the f·ield <small 
nursery - 820 plants; large nursery - 3,586 plants). 
3. Irrigation. Plants are irrigated using a portable 
irrigation system combined with the inground system to 
help supplement natural rainfall, especially during 
sunny and windy days. 
4. Shipping. Approximately 38 percent of the total 
saleable crop is shipped <small nursery - 1,038 plants; 
large nursery - 4,543 plants). 
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May of the Fourth Production Year 
1 • Irrigation. Five irrigations are appiied to remaining 
saleable plants to maintain quality. 
The remaining 18.5 percent of saleable plants 
are pulled from the holding area, transported on pallets 
to the shipping area, ~oaded and shipped <small nursery 
- 505 plants; large nursery - 2,211 plants>. 
3. ~hi£ting of Irrigation Equipment. Portable irrigation 
pipe is taken down and used in the summer irrigation 
system 0£ the bed liners. 
Summer and Fall of the Fourth Production Year 
1. Land Preservation. A£ter the ~ast plants are harvested, 
the empty fields are left £allow. Fallow fields are 
disked £or weed control four times during summer months. 
2. Land Preparation. Fields are plowed in the £all in 
preparation for spring planting. 
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